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References sited in this appendix are presented in Section 8 of the main text.

!

APPENDIX G
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Revision 0

Table G-1 presents the air concentrations and the comparison of each sample 
concentration to the PRGs for ambient air (USEPA, 2002b). Table G-2 presents the 
relatively few COPCs identified for the air samples. Benzene was identified as a COPC 
in every air sample. The screening level for benzene in air is very low (the Region 9 
PRG is 0.23 ug/m’). The site sample results range from 0.37 ug/m^to 7.8 ug/m^. These 
results are consistent with average outdoor air levels of benzene across the US of 9.1 
ug/m^ (Shah and Singh, 1988).

This appendix provides the screening of the ambient air monitoring data collected at 
Sites P, Q, and R. Air samples were collected in the vicinity of Sites P, Q, and R and 
analyzed for VOCs, SVOCs, PCBs, dioxins, and metals. Air samples were collected 
over a 24-hour period during hot, dry conditions (August, 2002) conducive to air 
emissions of dust and volatiles. These data are compared to chronic screening levels as 
discussed in the HHRA Workplan (Appendix A). However, due to the one-time sample 
collection, these data are not quantitatively evaluated in the HHRA. As noted in the 
HHRA Workplan, the air pathway is addressed in the HHRA by modeling potential 
sources in soil, waste and groundwater (see Section 5.0). Ambient air sampling was 
conducted in the vicinity of Sites P, Q, and R to determine the tendency of site 
constituents to enter the atmosphere and local wind patterns. Figure 3-1 identifies the 
ambient air sampling locations.
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POD (a)
CAS UnitsConstituent Reason

AIR-P-1   
VOCs

1:1:1 100 1.70E+00

 

78-93-3

1.00E+02

No

No

67-64-1 1:1:1 100 1.24E+01 3.70E+01 No No
71-43-2 1:1:1 100 5.46E-01 2.30E-01 YesBenzene Yes
74-87-3 1:1:1 100 1.20E+00 1.10E+00Chloromethane Yes Yes

Dichloromethane 75-09-2 1:1:1 100 1.78E+00 4.10E+00 No No
1:1:1 2.50E-01100-41-4 100 1.70E+00 No No
1:1:1 100 1.98E+00108-88-3 4.00E+01 No No

SVOCs

83-32-9 1:1:1 100 2.40E-02 2.20E+01 No No
86-73-7 1:1:1 100 1.70E-02 1.50E+01 NoNo

91-20-3 1:1 :1 100 4.70E-02 3.10E-01 NoNo

1:1:1 100 5.20E-0285-01-8 1.10E+02 No No

Pesticide

I... Too... [.... g^eoE-os.....|... i^obe-os' |J76-S-8..... [' ug/m3 | 1:1:1 No No
 

</=Screening Level

1 ;T:T" [ l66
J No J </=Screening Level

 
9^^E-64..... J....346E-63Total PCBs No

Dioxin
Jl746-01-6 ['ljg/m3''[ I1:1:1 100 6.16E-11 4.50E-08

 
No No </=Screening Level

ug/m3 1:1:1 100 1.10E+00
  

NASodium 7440-23-5 No Screening Level NA

% POD 
(b)

COPC?
(e)

Acenaphthene

Pluorene

ug/m3 

ug/m3 

ug/m3 

ug/m3

Ethylbenzene

Toluene

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

2-Butanone (MEK)

Acetone

</=Screening Level 

</=Screening Level 

>Screening Level 
>Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level

Detected
Concentration

(c)

Is Detected 
Concentration
> Screening 

Value?

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3

Ambient Air 
Screening 
Level (d)

August 31, 2003 

Revision 0

2,3.7,8-TCDD-TEQ

Metals

Heptachlor
PCBs........

Naphthalene 

Phenanthrene

</=Screening Level 

</=Screening Level
■ •^=Screening Level 

</=Screening Level 

ll'336-36-3.. 1 ug/m3
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FOD (a)
CASConstituent Units Reason

AIR-P-2

71-55-6 1:1:1 1.40E-01 2.30E+02 No No100

78-93-3 1:1:1 100 1.41E+00 1.00E+02 No No

67-64-1 1:1:1 100 1.01E+01 3.70E+01 No No

Yes YesBenzene 71-43-2 1:1:1 100 4.22E-01 2.30E-01

Chlorafonn 67-66-3 1:1:1 100 2.65E-01 3.10E-01 No No
74-87-3 1:1:1 100 9.48E-01 1.10E+00 No NoChloromethane

Dichloromethane 75-09-2 1:1:1 100 2.13E-01 4.10E-FOO No No

100-41-4 1:1:1 1.86E-01 1.70E-^00 No No100
106-42-3 1:1:1 100 5.04E-01 1.10E+01 No No

108-88-3 1:1:1 100 1.84E-(-00 4.00E-b01 No No

SVOCs
83-32-9 1:1:1 100 6.00E-02 2.20E+01 No No

206-44-0 1:1:1 2.50E-02 1.50E-V01 No No100
No86-73-7 1:1:1 100 4.00E-02 1.50E-)-01 NoFluorene

91-20-3 1:1:1 7.40E-02 3.10E-01 No No100

85-01-8 1:1:1 1.20E-01 1.10E-F02 No No100
Pesticide

No I No Iug/m3 1.50E-03 </=Screening Level76-44-8 1:1:1 100 9.60E-05

.......|i746-bl-6'']'ug/m3]....i:l':'l....'[ ].......... J No No </=Screening Level2,3,7,8-TCDD-TEQ 100 4.50E-08

COPC?
(e)

% FOD 
(b)

Naphthalene

Phenanthrene

Detected 
Concentration

(c)

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Heptachlor

Dioxin

Is Detected 
Concentration
> Screening 

Value?

Acenaphthene

Fluoranthene

August 31, 2003 

"ivision 0

Ethylbenzene 

p-Xilene/m-Xylene

Toluene

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3

Ambient Air 
Screening 
Level (d)

ug/m3 

ug/m3

ug/m3 

ug/m3 

ug/m3

</=Screening Level 

</=Screening Level 

</=Screening Level

</=Screening Level 

</=Screening Level

</=Screening Level 

</=Screening Level 

</=Screening Level 

>Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level

VOCs
1,1,1-fricliloroethane

2-Butanone (MEK) 

Acetone
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SAUGET, ILLINOIS

FOD (a)
CAS UnitsConstituent Reason

AIR-P-3  
VOCs

78-93-3 1:1:1 100 1.70E-h00 1.00E-I-02 No No

1.37E+01 3.70E+0167-64-1 1:1:1 100 No No

4.89E-01 2.30E-01 YesBenzene 71-43-2 1:1:1 100 Yes
9.54E-01 I.IOE-bOO NoChloromethane 74-87-3 1:1:1 100 No

Dichloromettiane 5.77E-01 4.10E-^00 No75-09-2 1:1:1 100 No

1:1:1 2.81 E-01 1.7OE-b0O No No100-41-4 100
1.10E+01106-42-3 1:1:1 100 7.73E-01 No No

1:1:1 2.34E+00 4.00E-i^01 No108-88-3 100 No

SVOCs
1:1:1 1.90E-02 2.20E-I-01 No No83-32-9 100

206-44-0 1:1:1 100 2.00E-02 1.50E-r01 No No

1.90E-02 1.50E+01 No NoFluorene 86-73-7 1:1:1 100

91-20-3 1:1:1 100 3.30E-02 3.10E-01 No No

1.00E-01 1.10E-)-02 No85-01-8 1:1:1 100 No

PCBs
ug/m3 2.00E-04 3.40E-03 </=Screening LevelTotal PCBs 1336-36-3 1:1:1 100 No No

Dioxin
|l7’46-oi-6 1 ug/m3 I2,3,7,8-TCDD-TEQ 1:1:1 100 1.89E-09 4.50E-08 No No </=Screening Level

COPC?
(e)

% FOD 
(b)

AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN 

SAUGET AREA 2 RI/FS

Ethylbenzene 

p-Xylene/m-Xylene

Toluene

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3

Naphthalene

Phenanthrene

Detected
Concentration

(c)

2-Butanone (MEK)

Acetone

Is Detected 
Concentration
> Screening 

Value?

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screenlng Level

Ambient Air 
Screening 

Level (d)

</=Screening Level 

</=Screening Level 
>Screening Level

</=Soreening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level

August 31,2003 
Revision 0

ug/m3

ug/m3

ug/m3 

ug/m3 

ug/m3

Acenaphthene

Fluoranthene
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FOD (a)
Constituent CAS Units Reason

AIR-P-4   
VOCs

No78-93-3 1:1:1 100 1.45E+00 1.00E+02 No

67-64-1 1:1:1 100 1.26E-bO1 3.70E-b01 No No

1:1:1 100 2.30E-01 Yes YesBenzene 71-43-2 3.77E-01

Chloroform 67-66-3 1:1:1 100 3.15E-01 3.10E-01 Yes Yes

1:1:1 100 1.10E+00 No NoChloromethane 74-87-3 9.70E-01

1:1:1 100 No NoDichloromethane 75-09-2 3.72E-F00 4.10E+00
No100-41-4 1:1:1 100 1.70E-rOO No

No No108-88-3 1:1:1 100 4.00E-r01

SVOCs
1:1:1 No No83-32-9 100 2.90E-02 2.20E-r01

No86-73-7 1:1:1 100 2.00E-02 1.50E-r01 No

No91-20-3 1:1:1 100 4.70E-02 3.10E-01 No

1:1:1 100 5.00E-02 1.10E+02 No No85-01-8

Pesticide
1:1:1 100 1.30E-04 1.10E-03 No No319-84-6

76-44-8 1:1:1 100 1.10E-04 1.50E-03 No No

No No1024-57-3 1:1:1 100 8.30E-05 7.40E-04

|l 336-36-3 pug/m3"[
3.40E-03 ].........No No </=Screening LevelTotal PCBs 1:1:1 100 2.10E-03

Dioxin
|l746-01-6 I ug/m3 "j No.. ]" </=Screening Level 1:1:1 100 6.19E-11 4.50E-08 No2.3,7,8-TCDD-TEQ 

COPC?
(e)

% FOD 
(b)

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Ethylbenzene
Toluene

Acenaphthene

Fluorene

1.61E-01

1.56E-I-00

ug/m3 

ug/m3 

ug/m3

Detected
Concentration

(c)

Is Detected 
Concentration
> Screening 

Value?

 

</=Screening Level 

</=Screening Level 

>Soreening Level 

>Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 
</=Screening Level

Ambient Air 
Screening 
Level (d)

ug/m3

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3

2-Butanone (MEK)

Acetone

ug/m3 

ug/m3 

ug/m3

ug/m3

August 31,2003 

“nvision 0

</=Screening Level

■ </=Screening Level 

</=Screening Level 

</=Screening Level
Naphthalene

Phenanthrene

</=Screening Level 

</=Screening Level

<7=Screening Level

alpha-BHC 
Heptachior 

Heptachior Epoxide

PCBs
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FOD (a)
ReasonConstituent CAS Units

AIR-Q-2

VOCs

1:1:1 100 1.00E+02 No No78-93-3
No No108-10-1 1:1:1 100 8.30E+00

No1:1:1 100 1.33E+01 3.70E+01 No67-64-1
YesBenzene 1:1:1 100 1.29E-t-00 2.30E-01 Yes71-43-2
NoChlorobenzene 1:1:1 100 1.65E-b00 6.20E+00 No108-90-7
NoChloromelhane 9.00E-01 I.IOE-fOO No74-87-3 1:1:1 100

Dichloromethane 1:1:1 100 1 .SOE-i-OO 4.10E-I-00 No No75-09-2

3.70E-01 1.70E-bOO No No100-41-4 1:1:1 100

No No1:1:1 100 1.03E+00 1,10E+01106-42-3
No No1:1:1 100 1.34E-)-00 1.10E-F02100-42-5

No1:1:1 100 4.11E-r00 4.00E-r01 No108-88-3
1.70E-02 Yes Yes79-01-6 1:1:1 100 1.51E-r00

Nobela-BHC 1:1:1 100 9.90E-05 3.70E-03 No319-85-7

No No1:1:1 100 1.50E-04 1.10E-017421-93-4
No1:1:1 100 1.10E-04 1.50E-03 No76-44-8

WO T' "eioE^i 3^46E-d3 1' ■1^336-36-3 I ug/m3 No I </=Screening Level1:1:1 NoTotal PCBs

Dioxin
jl 746-01-6 I ug/m3 4.50E-08 No No </=Screening Level1:1:1 100 4.46E-09

No NoBarium 7440-39-3 1:1:1 100 3.50E-02 5.20E-02

No No1:1:1 100 5.40E-02 1.46E■^017440-50-8

1.50E-01 NA No7439-89-6 1:1:1 100
No NoLead 1:1:1 100 1.50E-02 1.5OE-r007439-92-1

COPC?
(e)

% FOD 
(b)

Trichloroethylene

Pesticide

Detected
Concentration

(c)

Ambient Air 
Screening 
Level (d)

Is Detected 
Concentration
> Screening 

Value?

1.97E+00

2.99E-r00

August 31, 2003 

~ svision 0

</=Screening Level 

</=Screening Level 

Screening Level NA 
</=Screening Level

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 
ug/m3 

ug/m3 

ug/m3 

g/m3 

g/m3 

g/mS

Endrin Aldehyde
Heptachior

PCBs

</=Screening Level 

</=Screening Level

</=Screening Level

ug/m3 

ug/m3 

ug/m3 
ug/m3

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN 

SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

g/m3 

ug/m3 

ug/m3

2,3,7,8-TCDD-TEQ

Metals

</=Screening Level 

</=Screening Level 

</=Screening Level 

>Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

<y=Screening Level 

</=Soreening Level 

>Screening Level

Ethylbenzene 

p-Xylene/m-Xylene 

Styrene (Monomer) 

Toluene

Copper

Iron
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Page? of 18

SAUGET, ILLINOIS

FOD (a)
CAS UnitsConstituent Reason

AIR-Q-3

VOCs
78-93-3 1 :1 1 100 1.48E+00

1.00E-h02
No No

1.63E-b01 3.70E-^01 No No67-64-1 1 :1 1 100
71-43-2 5.34E-01 2.30E-01 Yes YesBenzene 1 :1 1 100

8.71 E-01 1.10E+00 No NoChloromettiane 74-87-3 1 :1 1 100
4.10E-^00Dictiloromethane 75-09-2 1 ; 1 1 100 4.72E-01 No No

100-41-4 1 : 1 1 100 3.69E-01 1.70E+00 No No

1.10E-I-0195-47-6 1 : 1 1 100 4.g5E-01 No No
I.IOE-hOI No106-42-3 1 ; 1 1 100 1.20E+00 No
1.10E-i-02 No No100-42-5 1:1:1 100 4.01E-01

6.70E-01 No127-18-4 1:1:1 100 2.77E-01 No
Pesticide

176-44-8 ug/m3 1.10E-04 1.50E-03 No No </=Screening Level1:1:1

3.40E-03Total PCBs 1:1:1 100 5.40E-04 No No </=Screening Level
Dioxin

|l 746-01-6..[‘ug/m3.. |....1:1 100 6.00E-09 4.50E-08 No No </=Screening Level

Barium 7440-39-3 1 :1 :1 100 3.70E-02 5.20E-02 No No

1.90E-01 NA NoIron 7439-89-6 1:1:1 100
1.50E-02 1.50E-)-00 No NoLead 7439-92-1 1:1:1 100

COPC?
(e)

% FOD 
(b)

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN 

SAUGET AREA 2 RI/FS

2-Butanone (MEK)

Acetone

ug/m3 

ug/m3 

ug7m3

Is Detected 
Concentration
> Screening 

Value?

Detected
Concentration

(c)

Ambient Air 
Screening 
Level (d)

August 31,2003 
Revision 0

Ethylbenzene 

o-Xylene 
p-Xylene/m-Xylene
St^ene (Monomer) 

Tetrachloroethene

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 
ug/m3 

ug/m3 
ug/m3 

ug/m3 

ug/m3

</=Screening Level 

</=Screening Level 

>Screening Level 

</=Screening Level 

</=Screening Level 
</=Screening Level 

</=Screening Level 
</=Screening Level 
</=Screening Level 

</=Screening Level

2,3,7.8-TCDD-TEQ

Metals

</=Screening Level

Screening Level N A 
<7=Screening Level

Heptachlor 

pc¥s
 [1336-3^3 |'ug/m3
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FOD (a)
ReasonUnitsConstituent CAS

AIR-Q-4      

VOCs
1:1:1 100 1.57E+00 1.00E+02 No No78-93-3

1:1:1 100 5.37E-01 8.30E+00 No No108-10-1

8.77E-f00 No No1:1:1 100 3.70E-I-0167-64-1
9.94E-01 2.30E-01 Yes Yes71-43-2 1:1:1 100Benzene
8.82E-01 No No1:1:1 100 I.IOE-bOOChtoromelhane 74-87-3

1:1:1 100 5.87E-01 4.10E-^00 No NoDichloromethane 75-09-2
No1:1:1 100 2.32E-01 1.7OE-r00 No100-41-4
No1:1:1 100 7.34E-O1 I.IOE-rOI No106-42-3

100 2.32E-r00 4.00E+01 No No108-88-3 1:1:1

SVOCs
2.70E-02 2.20E-r01 No No1 :1 :1 10083-32-9

1:1:1 100 2.00E-02 1.50E-r01 No No86-73-7
100 6.30E-O2 3.10E-01 No No91-20-3 1:1:1

1:1:1 100 3.40E-02 1.10E+02 No No85-01-8

PCBs
</=Screening Levelug/m3 1:1:1 100 2.76E-03 3.40E-03 No

 
1336-36-3Total PCBs

Dioxin
jl 746-01-6 I ug/m3 J No </=Screening Level1:1:1 100 1.02E-08 4.50E-08 No

3.15E-02 5.20E-02 No No1:1:1 100Barium 7440-39-3
No1:1:1 100 6.30E-02 1.46E+01 No7440-50-8

2.80E-01 NA No7439-89-6 1:1:1 100
1.25E-02 1.S0E+00 No No1:1:1 100Lead 7439-92-1

% FOD
(b)

COPC?
(e)

Acenaphthene

Huorene

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 
ug/m3 

ug/m3 

ug/m3

Detected
Concentration

(c)

Naphthalene

Phenanthrene

Is Defected 
Concentration
> Screening 

Value?

2-Butanone (MEK)

4-Melhyl-2-pentanone (MIBK)

Acetone

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level

August 31,2003 

Revision 0

Ambient Air 
Screening 
Level (d)

ug/m3 
ugZm3 

ug/m3 

ug/m3

2,3,7,8-TCDD-TEQ

Metals

</=Screening Level 

</=Screening Level 

</=Soreening Level 

>Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 
</=Screening Level 

</=Screening Level

ug/m3 

ug/m3 

ug/m3 

ug/m3

Ethylbenzene 

p-Xylene/m-Xylene

Toluene

</=Screening Level 

</=Screening Level 

Screening Level NA 
</=Screening Level

Coppe

Iron
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FOD (a)
CAS Units ReasonConstituent

AIR-Q-5
VOCs

1.24E+00 1.00E+02 No No78-93-3 1 1 :1 100

67-64-1 1 1 :1 100 1.26E+01 3.70E-^01 No No

1 1 :1 100 1.59E+Q0 2.30E-01 Yes YesBenzene 71-43-2

I.IOE-fOO No NoChloromelhane 74-87-3 1 1 :1 100 8.76E-01

4.10E-t-00 No NoDictiloromethane 75-09-2 1 1 :1 100 4.90E-01
100-41-4 1 1 :1 100 2.18E-01 1.70E-frOO No No

4.00E+01 No No108-88-3 1 1 ; 1 100 2.17E-bOO

SVOCs
1.60E-01 3.10E-01 No No91-20-3 1:1:1 100
2.20E-02 1.10E+02 No No85-01-8 1:1:1 100

Pesticide
15103-74-2 l ' ug/m'3 I 1.90E-02 No No </=Screening Level1:1:1 100 9.10E-05

|i336-36-3 I ug/m3 ’] 1 :1:1 ] I >Screening Level9.00E-03 3.40E-03 Yes YesTotal PCBs 100

Dioxin
|l 746-01-6 I ug7m3 j 1:1:1 3.00E-09 4.50E-08 No No </=Screening Level100

1.40E-01 NAIron 7439-89-6 1:1:1 100

7439-92-1 1:1:1 100 1.60E-02 1.50E+00 NoLead
5.40E-02 1.10E+02 No NoZinc 7440-66-6 1:1:1 100

COPC?
(e)

% FOD 
(b)

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN
SAUGET AREA 2 RI/FS 

SAUGET, ILLINOIS

Naphthalene

Phenanthrene

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 
ug/m3 

ug/ni3

Is Detected 
Concentration
> Screening 

Value?

Ethylbenzene

Toluene

Detected
Concentration

(c)

Screening Level NA 
<7=Screening Level 

</=Screening Level

August 31,2003 

Revision 0

2,3,7,8-TCDD-TEQ

Metals

2-Butanone (MEK)

Acetone

Ambient Air 
Screening
Level(d)

ug/m3 
ug7m3

</=Screening Level 

</=Screening Level

</=Screening Level 

</=Soreening Level 

>Screenlng Level

</=Screening Level 

</=Screening Level 

</=Screenlng Level 
</=Screening Level

ug/m3

ug/m3

ug/m3

I No

r...No
I

gamma-Chlordane
PCBs



ENSR INTERNATIONALTABLE G-1

AMBIENT AIR SCREEN Page 10 o( 18

FOD (a)
Constituent CAS Units Reason

AIR-Q-6

VOCs
1.1.1 1.43E-01 2.30E+02 No No71-55-6 100

107-06-2 1:1:1 1.77E-01 7.40E-02 Yes Yes100
1 .OOE-rO2 No78-93-3 1:1:1 100 2.63E-)-00 No
8.30E-100 No108-10-1 1:1:1 100 7.29E-01 No

67-64-1 1:1:1 100 1.28E-101 3.70E-101 No No

71-43-2 1:1:1 100 8.42E-01 2.30E-01 Yes YesBenzene

6.20E+00 NoChlorobenzene 108-90-7 1:1:1 100 2.38E-01 No

Chloromethane I.IOE-bOO No1:1:1 100 8.97E-O1 No

Dichloromethane 1:1:1 100 1.47E+00 4.10E-r00 No No

106-42-3 1 :1 ; 1 100 S.56E-01 I.IOE-rOI No No

108-88-3 1:1:1 100 1.96E-F00 4.00E-r01 No No

SVOCs
9i-20-3 100 4.15E-02 3.10E-01 No No1:1:1

No No85-01-8 1:1:1 100 3.30E-02 1.10E-r02

Pesticide

beta-BHC 319-85-7 1:1:1 100 1.1 IE-04 3.70E-03 No No

No7421-93-4 1:1:1 100 1.75E-04 1.10E-01 No
•i.

ji3^^6-3 [ J ’ i ’:1 : i j NoTotal PCBs 100 1..13E-03 3.40E-03 No </=Screening Level

Dioxin

ug/m3 1:1:1 4.84E-09 4.50E-08 No1746-01-6 100 No </=Screening Level

1.60E-01 NAIron 7439-89-6 1:1:1 100 No

7439-92-1 1:1:1 100 1.30E-02 1.50E-r00 NoLead
1.10E-r02 NoZinc 7440-66-6 1:1:1 100 5.00E-02 No

% FOD 
(b)

COPC?
(e)

p-Xylene/m-Xylene
Toluene

ug/m3

ug/m3

Detected
Concentration

(c)

HUMAN HEALTH RISK ASSESSMEN
SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

2,3,7,8-TCDD-TEQ
Metals....................

ug/m3 

ug/m3

Is Detected 
Concentration
> Screening 

Value?

</=Screening Level 

</=Screening Level

Ambient Air 
Screening 
Level (d)

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3

ug/m3 

ug/m3 

ug/m3

Naphthalene

Phenanthrene

</=Screening Level 

</=Screening Level

August 31, 2003 

3vision 0

<7=Screening Level 

>Screening Level 
</=Screening Level 

</=Screening Level 

</=Screening Level 

>Screening Level 

</=Screening Level 
</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level

1,1,1-Trichloroethane

1,2-Dichloroethane

2-Bulanone (MEK)

4-Melhy1-2-pentanone (MIBK)

Acetone

Endrin Aldehyde
PCBs ......

Screening Level NA 

</=Screening Level 

</=Screening Level

74- 87-3
75- 09-2 .....

I
: No
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SAUGET, ILLINOIS

FOD (a)
CASConstituent Units Reason

AIR-Q-7   
VOCs

78-93-3 1:1:1 100 1.O8E-F0O 1.00E-b02 No No
108-10-1 1:1:1 100 3.33E-01 8.30E+00 No No
67-64-1 1 :1 :1 9.05E+00 3.70E+01 No100 No
71-43-2Benzene 1:1:1 100 6.00E-01 2.30E-01 Yes Yesi

Chloromelhane 74-87-3 1:1:1 100 7.81 E-01 I.IOE-fOO No No
Dichloromethane 75-09-2 1:1:1 100 4.50E-01 4.10E-FOO No No
Toluene 108-88-3 1:1:1 100 1.34E-rOO 4.00E+01 No No
SVOCs

91-20-3 1 :1 :1 No100 6.40E-02 3.10E-01 No
85-01-8 1:1:1 100 1.10E-r02 No2.00E-02 No

Pesticide

J I </=Screening Level76-44-8 ug/m3 100 8.80E-05 1.50E-03 No No

100 8.38E-0 4.50E-08 No No </=Screening Level
■.

Calcium 7440-70-2 1:1:1 100 3.10E-r00 NA

Iron 7439-89-6 1:1:1 100 2.30E-01 NA

Lead 7439-92-1 1:1:1 100 1.50E-r001.10E-02 No

7440-66-6Zinc 1:1:1 100 5.80E-02 1.1OE-rO2 No No

% FOD 
(b)

COPC?
(e)

2,3,7,8-TCDD-TEQ

Metals

ug/m3 

ug/m3 

ug/m3 
ug/m3 
ug/m3 

ug/m3 

ug/m3

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN 

SAUGET AREA 2 RI/FS

</=Screening Level 

</=Screening Level 

</=Screening Level 

>Screening Level 
</=Scfeening Level 

</=Screening Level 

</=Screening Level

Detected
Concentration

(c)

2-Bulanone (MEK)

4-Me(hyl-2-pentanone (MIBK)

Acetone

Heptachlor 
bi'oxin

Is Detected 
Concentration
> Screening 

Value?

ug/m3 
ug/m3

Ambient Air 
Screening 
Level (d)

 
J ug/m3 I 1:1:1 |

Screening Level NA 

Screening Level NA 

</=Screening Level 

</=Screening Level

August 31, 2003 

Revision 0

</=Screening Level

</=Screening Level

Naphthalene
Phenanthrene

ug/m3 

ug/m3 

ug/m3 

ug/m3

Ti746-6i-6

........i......NcT

.... 1...“No
___ i

No
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FOD (a)
Constituent CAS Units Reason

AIR-Q-8

VOCs

1.80E+00 1.00E+02 No78-93-3 1 1 : 1 100 No

67-64-1 1.27E-^01 3.70E-I-01 No No1 1 : 1 100

2.30E-01 Yes YesBenzene 71-43-2 1 1 :1 100 5.14E-01

Chloromethane 74-87-3 1 :1 7.60E-01 I.IOE-t-00 No No1 100
4.10E-r00 NoDichloromethane 75-09-2 1 1:1 100 5.04E-01 No

1.24E-r00 4.00E-r01 NoToluene 108-88-3 1 1 :1 100 No

SVOCs

3.10E-0191-20-3 1:1:1 100 1.70E-02 No

1.10E-)-0285-01-8 1:1:1 100 1.50E-02 No

^|76-44-8 ug/m3 9.90E-05 1.50E-03 No No </=Screening Level1:1:1 100

1:1:1 2.47E-09 4.50E-08 No No </=Screening Level100

Metals

Iron 7439-89-6 1:1:1 2.00E-01 NA No100

1.50E-r00 No NoLead 7439-92-1 1:1:1 100 1.20E-02

Zinc 7440-66-6 1:1:1 5.00E-02 1.10E-r02 No No100 I

No 
..... No

% FOD
(b)

COPC?
(e)

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ug/m3 

ug/m3

Is Detected 
Concentration
> Screening 

Value?

August 31,2003 

“evision 0

Detected
Concentration

(c)

Ambient Air 
Screening 
Level(d)

Screening Level NA 
</=Screening Level 

</=Screening Level

2-Butanone (MEK)

Acetone

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3

ug/m3 

ug/m3 

ug/m3

</=Screening Level 

</=Screening Level

Naphthalene

Phenanthrene 

Pesticidr

</=Screenlng Level 

</=Screening Level 

>Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level

[l 746 01-6 I ug/m3 J

Heptachlor
Dloxiri 

2,3'7,8-TCDD-fEQ
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FOD (a)
Constituent CAS Units Reason

AIR-R'2

VOCs

1,1,1-Trichloroettiane 1:1:1 100 2.48E-01 2.30E+02 No No71-55-6
1.00E+02 No No78-93-3 1:1:1 100 2.91E+01

Yes100 8.68E+00 8.30E+00 Yes108-10-1 1:1:1

1.20E+01 3.70E+01 No No67-64-1 1:1:1 100
2.30E-01 Yes YesBenzene 71-43-2 1:1:1 100 2.00E+00
3.10E-01 Yes YesChloroform 67-66-3 1:1:1 100 4.66E-01

1.10E+00 No NoChloromethane 74-87-3 1:1:1 100 9.1 IE-01
NoDichloromefhane 100 4.65E-01 4.10E+00 No75-09-2 1 ; 1 ; 1

100 5.04E-01 1.70E+00 No No100-41-4 1:1:1
1.10E+01 No No95-47-6 1:1:1 100 5.91 E-01

No100 1.59E+00 1.10E+01 No106-42-3 1:1:1
No No100 4.97E+00 4.00E+01108-88-3 1:1:1

No No83-32-9 1:1:1 100 3.00E-02 2.20E+01

No1:1:1 100 2.70E-02 1.50E+01 No206-44-0
No100 2.00E-02 1.50E-r01 NoFluorene 86-73-7 1:1:1

3.10E-01 No No91-20-3 1:1:1 100 4.10E-02
No100 1.10E-01 1.10E+02 No85-01-8 1:1:1

PCBs
J Yes J >Screening Level.... ]l336^6-3ug/mS ] 3.40E-03 YesTotal PCBs 1:1:1 100 4.20E-03

Dioxin
fl 746-01 -6 ] ug/m3 I i : T: 1..] No J <y=Scieening Level4.50E-08 No100 3.09E-09

1.46E-I-01 No No7440-50-8 1:1:1 100 5.00E-02

NA100 2.70E-r00 No7439-89-6 1:1:1
1.50E-r00 No NoLead 7439-92-1 1:1:1 100 1.20E-02

% FOD 
(b)

COPC?
(e)

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

2,3,7,8-TCDD-TEQ
Metals....................

Ethylbenzene 

o-Xy1ene 
p-X^ene/m-Xylene

Toluene

Detected
Concentration

(c)

August 31,2003 

“ jvision 0

Ambient Air 
Screening 
Level (d)

Is Detected 
Concentration
> Screening 

Value?

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3

</=Screening Level

Screening Level NA 

</=Screening Level

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3

</=Screening Level 

</=Screening Level 

>Screening Level 

</=Screening Level 

>Screening Level 

>Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level

2-Butanone (MEK)
4-Melhyl-2-pentanone (MIBK)

Acetone

Naphthalene

Phenanthrene

SVOCs

Acenaphthene

Fluoranthene

ug/m3 

ug/m3 

ug/m3

</=Screening Level 
^=Screening Level 

</=Screening Level 

</=Screening Level 

<7=Screening Level

Copper

Iron
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FOD (a)
ReasonConstituent CAS Units

|7439-89-6 | ug/m3 No Screening Level NA1 ; 1 :1 100 1.00E-01 NAIron

1

% FOD 
(b)

COPC?
(e)

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Detected
Concentration

(c)

Is Detected 
Concentration
> Screening 

Value?

August 31.2003
- Revision 0

Ambient Air 
Screening 
Level(d)
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SAUGET, ILLINOIS

FOD (a)
Constituent CAS Units Reason

AIR-R-4

VOCs

1:1:1 100 6.49E+00 1.00E+02 No No78-93-3

9.05E-01 8.30E+00 No108-10-1 1:1:1 100 No
3.70E-b01 No67-64-1 1:1:1 100 1.84E-bO1 No

3.67E■^00 2.30E-01 Yes YesBenzene 71-43-2 1:1:1 100
Chloroform 1:1:1 100 4.97E-01 3.10E-01 Yes Yes67-66-3
Chloromethane g.16E-01 1.10E+00 No No74-87-3 1:1:1 100

Dichloromethane 100 1.14E+00 4.10E+00 No No75-09-2 1:1:1

100-41-4 100 5.40E-01 1.70E+00 No No1:1:1
6.10E-01 I.IOE-rOI No95-47-6 1:1:1 100 No

1.59E-b00 No106-42-3 1:1:1 100 I.IOE-t-01 No

4.94E-01 1.10E-r02 No No100-42-5 1:1:1 100
3.36E-01 6.70E-01 No127-18-4 1:1:1 100 No

5.62E-r00 4.00E-r01 NoToluene 108-88-3 1:1:1 100 No

4.70E-01 1.70E-02 Yes Yes79-01-6 1:1:1 100

2.80E-02 2.20E+01 No No83-32-9 1 1:1 100
3.82E-02 1.10E+02 No No120-12-7 1 1:1 100
2.13E-02 1.5OE-rO1 No NoFluorene 86-73-7 1 1:1 100
1.40E-01 3.10E-01 No91-20-3 1:1:1 100 No

5.20E-02 1.10E-r02 No No85-01-8 1:1:1 100
Pesticide

Zi.[76-44-8 1.50E-036.70E-05 No </=Screening Levelug/m3 1:1:1 100 No

I ug/m3 No </=Screening LevelTotal PCBs 1:1:1 100 1.03E-03 3.40E-03 No1336-36-3
Dioxin

</=Screening Level2,3,7,8-TCDD-TEQ ug/m3 100 2.92E-09 4.50E-081746-01-6 1:1:1

% FOD 
(b)

COPC?
(e)

Detected
Concentration

(c)

Ambient Air 
Screening 
Level (d)

g/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)
Acetone

Is Detected
Concentration
> Screening 

Value?

Naphthalene

Phenanthrene

Acenaphthene

Anthracene

Trichloroethylene

svbcs..........
</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level

Heptachlor
PCBs.......

</=Screening Level 

</=Screening Level 

</=Screening Level 

>Screening Level 
>Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

</=Screening Level 

<7=Screening Level 

<7=Screening Level 

</=Screening Level 

</=Screening Level 

>Screening Level
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ug/m3 

ug/m3 

ug/m3 

ug/m3 
ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

g/m3 

g/m3 

ug/m3

Ethylbenzene 

o-Xylene 
p Xyiene/m-Xylene

Styrene (Monomer) 
fetrachioroelhene

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN 

SAUGET AREA 2 RI/FS

No j No
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FOD (a)
Constituent CAS Units Reason

Notes:

COPC?
(e)

% FOD 
(b)

Detected
Concentration 

(c)

Is Detected 
Concentration
> Screening 

Value?

TABLE G-1
AMBIENT AIR SCREEN
HUMAN HEALTH RISK ASSESSMEN
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

BKG - Background concentration.
CAS - Chemical Abstracts Service.
COPC - Constituent of potential concern.
FOD - Frequency of defection.
NA - Not available.
PCB - Polychlorinated Biphenyl.
-- Not applicable.
SVOC - Semivolatile organic compound.
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalence Concentration.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
(a) Frequency of Detection = Number of detected samples: Number of samples used to calculate statistics: Total number of samples.
(b) Percent of detected samples out of samples used to calculate statistics. Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs.
(o) The detected concentration for a constituent for each medium/area combination after sample/duplicate pairs were averaged.
(d) USEPA, 2002. Region 9 Preliminary Remediation Goal (PRG) Table. October 1, 2002. Value for Ambient Air. If no PRG is available, the USEPA, 2003. Region 3 Risk-Based Concentration (RBC) Table, Value tor 
Ambient air is used. The screening value for lead is the primary standard from the National Ambient Air Quality Standards (NAAQS), 2003.
(e) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available, if the maximum detected concentration Is greater than the background concentration and 
if the detected concentration is greater than the ambient air screening level.

Ambient Air 
Screening 
Level(d)
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Constituent P-1 P-2 P-3 P-4 Q-1 Q-2 Q-3 Q-4 Q-5 Q-6 Q-7 Q-8 R-1 R-2 R-3 R-4CAS

107-06-2 X
108-10-1 X
71-43-2 X X X X X X X X XX X X X X X X

Chloroform 67-66-3 X X X X X
Chloromethane 74-87-3 X

lOCMI^ X
79-01-6 X X

1336-36-3 X X
Total; 2 1 1 2 1 2 1 2 11 2 1 2 4 3 3

Notes:

PCS - Polychlorinated Biphenyl.
VOC - Volatile organic compound.

CAS - Chemical Abstracts, Service. 
COPC - Constituent of Potential Concern.

August 31, 2003 
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VOCs
1,2-bichloroethane
Zf&7-SpentOTOT^

Benzene

TABLE G-2
SUMMARY OF COPCS IN AMBIENT AIR
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Ethylbenzene
Trichloroethylene

PCBs
Total PCBs
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1
1 
1
0.01
1
1

It is assumed that absorption in humans is similar to that of study animals. Therefore, the default AAF 
(inhalation) is 1.

For the majority of constituents, specific information regarding absorption in humans is lacking. For 
these constituents, it is assumed that absorption is complete (i.e., 100%) and is the same in humans 
and study animals for drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral
water), AAF (oral-diet), and the AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value for organics of 1% absorption from dermal exposures to soil and 
sediment has been used (USEPA, 2000). Thus, the default AAF for organic constituents (dermal- 
soil/sediment) is (1 %/100%) = 0.01.

August 31.2003
Revision 0

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantitating risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the 
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated 
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on 
administered doses. An adjustment is necessary to account for the absorption in the dose-response 
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is 
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response 
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For 
constituents lacking specific information, the default AAF (dermal-water) is 100%/100% = 1.

Summary of Default AAFs for Organic Constituents 
Oral-water
Oral-diet
Oral-soil
Dermal-soil
Dermal-water
Inhalation

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA 
Region 4. Atlanta, GA. Update 05/30/00. 
[URL; http://www.epa.gov/region4/waste/oftecser/otsguid.htm]

Sauget Area 2 
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Default AAFs apply to the following Constituents of Potential Concern (COPCs):
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Volatile Organic Constituents
1.1.2- T richloroethane
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Chlorobenzene
Chloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethylene
Xylenes, Total
Semi-Volatile Constituents
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene
2,4,6-T richlorophenol
2.4- Dichlorophenol
2.4- Dimethylphenol
2-Chlorophenol
2- Nitroaniline
3- Methylphenol/4-Methylphenol
4- Chloroaniiine
4-Nitroaniline
bis(2-Chloroethyl)ether
Nitrobenzene
Phenol
Pesticides
4,4'-DDE
4,4‘-DDT
Aldrin
alpha-BHC
alpha-Chlordane 
beta-BHC
delta-BHC
Dieldrin
Endrin Ketone
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Herbicides
2.4,5-T
2.4- D
MCPA
MCPP
Pentachlorophenol



VOLATILE ORGANIC CONSTITUENTS
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BENZENE

References

USEPA. 2003, Integrated Risk Information System (IRIS). [URL: http://www.epa.gov/ngispgm3/iris/]
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ENSR has used a recommended default value for organics of 1% for dermal absorption of benzene 
from soil and sediment (USEPA, 2000). Thus, the AAF (dermal-soil) is (1%)/(47%) = 0.02 for both 
potential carcinogenic and noncarcinogenic effects.

1
1
1
0.02
2.13
1

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantitating risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which 
the chemical passes into and through the skin from an aqueous solution. By definition, the dose 
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based 
on administered doses. An adjustment is necessary to account for the absorption in the dose
response study. In order to use consistent dose-response criteria across all exposure pathways, the 
AAF is used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose
response criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response 
study). For benzene, the AAF (dermal-water) is (100%)/(47%) = 2.13 for both potential carcinogenic 
and noncarcinogenic effects.

The oral cancer slope factor range for benzene (0.015 to 0.055 (mg/kg-day)'^) is based on inhalation 
data from an occupational epidemiological study. (USEPA, 2003) The oral RfD for benzene of 4E-03 
mg/kg-day is also based on inhalation data from an occupational epidemiological study (USEPA, 
2003). Therefore, it is assumed that 47% of an ingested dose will be absorbed, as determined 
below for an inhaled dose. Based on absorption information on other volatile organic compounds, it 
is assumed that absorption is the same in humans for inhalation and drinking water, diet, and soil or 
sediment ingestion exposures. Thus the AAF (oral-water), the AAF (oral-diet), and the AAF (oral
soil) are all 1 for potential carcinogenic and noncarcinogenic effects.

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA 
Region 4. Atlanta, GA. Update 05/30/00. 
[URL: http://www.epa.gov/region4/waste/oftecser/otsguid.htm]
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Summary of AAFs for Benzene
Oral-water
Oral-diet
Oral-soil
Dermal-soil
Dermal-water
Inhalation

Owen, B.A. 1990. Literature-Derived Absorption Coefficients for 39 Chemicals via Oral and Inhalation 
Routes of Exposure. Reg. Toxicol. Pharmacol. 11:237-252.

Sauget Area 2 
HHRA- RI/FS

The inhalation CSF range for benzene of 0.0077 to 0.0273 (mg/kg-day)'^ is based on 
epidemiological studies of humans exposed by inhalation (USEPA, 2003). The inhalation RfC of 0.03 
mg/m^, which is equivalent to an inhalation RfD of 0.00857 mg/kg-day, is also based on inhalation 
data from an occupational epidemiological study (USEPA, 2003). Several studies in humans indicate 
that about 47% of an inhalation dose is absorbed, with a range between 28% to 60% (Owen, 1990). 
Since both the study used to derive the CSF and the exposure pathway of concern are inhalation of 
benzene by humans, the AAF (inhalation) for carcinogenic and noncarcinogenic effects is 1.



CHLOROFORM
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Retention and metabolism of inhaled chloroform would be expected to be lower in cases of continuous 
or intermittent exposures, versus the single exposure as studied by Morgan et al. (1970). The net rate 
of absorption will be reduced as the concentration of chloroform builds up in the blood. This was also 
demonstrated with exposure of humans to methylene chloride at a constant concentration (Morgan 
etal., 1970). The concentration in the expired air increased rapidly during the first hour and then 
plateaued. Thus, after equilibrium had been attained, the rate of absorption was low.

The inhalation CSF for chloroform (8.1E-02 (mg/kg-day)’^) provided in IRIS (USEPA, 2003) is based 
on a corn oil gavage study in mice. The CSF is defined in units of metabolized dose. Thus, the 
exposure dose of the risk assessment must be adjusted to a metabolized dose. In this case, the AAF 
is defined as the fraction of an inhalation exposure dose that is metabolized by humans. Adjusting the 
exposure dose by multiplying it by this AAF will yield an estimated human metabolized dose. This 
estimate can be multiplied by the cancer slope factor to yield an estimate of cancer risk.

ENSR has used a recommended default value for VOCs of 1% for dermal absorption from soil 
(USEPA, 2000). Thus, the AAF (dermal-soil/sediment) is (1 %)/(100%) = 0.01.

Experimental data show that humans inhaling chloroform absorb and metabolize it differently than 
do rodents who receive it by gavage or by drinking water. First, although 100% absorption of 
chloroform in humans upon inhalation is assumed by USEPA (USEPA, 2003), the uptake of 
chloroform from inspired air in humans is less than 100%. Astrand and Gamberale (1978) measured 
the uptake of several fat soluble gases in 45 humans and found that the uptake of the gas into the 
body approaches zero as the alveolar concentration approaches the concentration in the inspired 
air. Morgan et al. (1970) found a similar result. In their experiments, they gave humans a single 
breath of radiolabelled chloroform, which was held for 20 seconds. Subjects were instructed to 
exhale twice before measurements were taken. Absorption would be expected to be high in such an 
experiment because the blood chloroform and alveolar concentrations of chloroform were zero. 
Indeed, 5.5% of the dose was exhaled immediately and 94.5% was taken up. After one hour, 10% 
of the dose had been exhaled unchanged. Thus, the metabolized dose could have been no higher 
than 90% and was probably substantially lower due to fat storage.

The oral RfD (IE-02 mg/kg-day) is based on a feeding study in dogs with the chloroform in a 
toothpaste matrix. The oral RfD is protective of both noncarcinogenic and potentially carcinogenic 
effects via the oral route of exposure (USEPA, 2003). ATSDR (1988) and USEPA (1984) both report 
that absorption of chloroform by the gastrointestinal tract is complete regardless of vehicle. Thus, 
absorption in the dose-response studies is assumed to be 100%. Therefore, it is assumed that 
absorption is the same in animals and humans for gavage, drinking water, diet, soil, and sediment 
ingestion exposures. Thus, the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-soil) are all 1.
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The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantitating risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the 
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated 
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on 
administered doses. An adjustment is necessary to account for the absorption in the dose-response 
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is 
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response 
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For 
chloroform, the AAF (dermal-water) is (100%)/(100%) = 1.

Sauget Area 2 
HHRA- RI/FS
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The NCEA (1/22/03) provides an inhalation RfC for chloroform of 0.05 mg/m® (0.0143 mg/kg-day). 
Due to a lack of information on what the value is based on, it is assumed that the AAF (inhalation) for 
noncarcinogenic effects is 1.

Astrand, I. and F. Gamberale. 1978. Effects on Humans of Solvents in the Inspiratory Air: A Method 
for Estimation of Uptake. Environmental Research, Vol. 15:1 -4.

Davidson, T.W.F., D.D. Sumner and J.C. Parker. 1982. Chloroform; A review of its metabolism, 
teratogenic, mutagenic, and carcinogenic potential. Drug Chem. Toxicol., Vol. 5(1): 1-87.

Morgan, A., A. Black, and D.R. Belcher. 1970. The Excretion in Breath of some Aliphatic Halogenated 
Hydrocarbons Following Administration by Inhalation. Ann. Occup. Hyg., Vol. 13:219-233.

Smith etal. (1973) presented similar data. They measured chloroform in arterial blood and venous 
blood by a gas chromatographic method. Davidson etal. (1982) calculated from these data that 
retention was 67%. The average of these two values (65.5%) can be taken as an estimate of the 
retention of chloroform in humans who are inhaling it continuously or intermittently.

As noted above, human experimental data indicates that approximately 66% of an inhaled dose is 
retained and therefore that a maximum of 66% of a continuously inhaled dose of chloroform is 
metabolized. Thus, the AAF (inhalation) for potential carcinogenic effects is 0.66 and exposure doses 
in risk assessments must be multiplied by 0.66 to convert the exposure dose into an appropriate 
estimate of the metabolized dose.

Smith, A.A., P.O. Volpitto, Z.W. Gramling, M.B. DeVore, A.R. Glassman. 1973. Chloroform halothane, 
and regional anesthesia. A comparative study. Anesth Anaig (Cleveland), Vol. 52:1 -11.
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Two studies are available that measured the amount of chloroform retained in the body after 
continuous exposures. Davidson etal. (1982) reported the results of Lehmann and Hasegawa who 
measured the retention of chloroform during anaesthetic exposures. The method of analysis was a 
measurement of chloride in inspired and expired air. The average reported retention was 64% of the 
administered dose at 20 minutes, which was reported to be an equilibrium value. Retention in this 
case is a measure of metabolism and storage. Thus, using retention as a surrogate for metabolism will 
overestimate metabolized dose.

Summary of AAFs for Chloroform
Oral-Water
Oral-Diet
Oral-Soil
Dermal-Soil
Dermal-Water
Inhalation

ATSDR. 1988. Toxicological Profile for Chloroform. U.S. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA. PB89-160360.
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1
1
1 
0.01
1
0.66 (carcinogenic effects)
1 (noncarcinogenic effects)



USEPA. 1984. Health Assessment Document for Chloroform.

USEPA. 2003. Integrated Risk Information System (IRIS). [URL: http;//www.epa.gov/ngispgm3/iris/]
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USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA 
Region 4. Atlanta, GA. Update 05/30/00. May 2000. 
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August 31,2003 
Revision 0

Sauget Area 2 
HHRA- RI/FS



METHYLENE CHLORIDE

J:\lndLService\Project Files\Sauget-Area 2\HHRA\Appendices\Appenclix H (AAFs).doc H-9

I

/fJTERf^Ar/ONAL

REFERENCES
U.S. ERA. 1985.

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA 
Region 4. Atlanta, GA. Update 05/30/00. 
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Summary of AAFs for Methylene Chloride
1.0
1.0
1.0
0.016
1.6
1.0 (for both carcinogenic and noncarcinogenic effects)

The inhalation RfC, 3.0 mg/m® (8.57E-01 mg/kg/day), is derived from an inhalation study in rats. It is 
assumed that absorption of methylene chloride in humans is the same as in the rats used in the dose
response study. Thus the AAF (inhalation) is 1 for noncarcinogenic effects. The inhalation cancer unit 
risk factor for methylene chloride is 4.7E-07 per (p,g/m®)'\ equivalent to 1.65E-03 (mg/kg/day)'^). It is 
derived from an inhalation study in mice. This value was derived by incorporating a physiologically 
based pharmacokinetic model to account for extrapolation of metabolism at high doses to low doses. 
It is assumed that no further adjustments are required, so the AAF (inhalation-vapor, inhalation) is 1 for 
cancer risk.

A recommended default value for VOCs of 1% was assumed for dermal absorption of methylene 
chloride from soil and sediment (USEPA, 2000). An estimate of the gastrointestinal absorption of 
methylene chloride in the dose-response studies was derived from the USEPA (1985) in which several 
absorption estimates were listed. The average of four estimates was 63%. Thus, the AAF (dermal-soil) 
is (1 %/63%) = 0.016.
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Oral-Water 
Oral-Diet 
Oral-Soil 
Dermal-Soil 
Dermal-Water 
Inhalation

The oral CSF for methylene chloride (7.5E-03 (mg/kg/day)"'') is based on drinking water and inhalation 
studies in mice. The oral RfD (6E-02 mg/kg/day) is based on a drinking water study in rats. Therefore, 
the derived AAFs for oral and dermal exposure routes will be the same for evaluating both 
carcinogenic and noncarcinogenic effects. The USEPA (1985) reports that absorption of methylene 
chloride by the gastrointestinal tract is high regardless of vehicle. Based on this information and other 
absorption information on other volatile organic compounds, it is assumed that absorption is the same 
in animals and humans for gavage, drinking water, inhalation, and soil or sediment ingestion 
exposures. Thus, the AAF (oral-water), the /\AF (oral-diet), and the AAF (oral-soil) are 1.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantitating risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the 
chemical passes into and through the skin from an aqueous solution. Be definition, the dose estimated 
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on 
administered doses. An adjustment is necessary to account for the absorption in the dose-response 
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is 
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response 
criteria. Here, the AAF is defined (100%)/(estimated absorption in the dose-response study). For 
methylene chloride, the AAF (dermal-water) is (100%)/(63%) = 1.6.

Health Assessment Document for Dichloromethane (Methylene Chloride). Final 
Report. Office of Health and Environmental Assessment, Washington, D.C. EPA/600/8- 
82/004F.
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH)

These AAFs are appropriate for use with the following dose-response values for PAH;

Absorption in the Dose-Response Studies
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The inhalation CSF for BAP of 3.1 (mg/kg-day)'^ (USEPA, 1994) and the adjusted CSF for the 
remaining potentially carcinogenic PAH using the relative potency factors listed above.

The oral cancer slope factor (CSF) for benzo(a)pyrene (BAP) of 7.3 (mg/kg-day)'^ (USEPA, 
2003) and the adjusted CSF for the remaining potentially carcinogenic PAH (cPAH) using the 
following relative potency factors (USEPA, 1993);

In the studies used to develop the CSF for BAP, BAP was administered in the diet. Corn oil gavage 
was used to administer doses in the RfD studies. The Magee et al. (1996) paper summarizes 
studies on the gastrointestinal absorption of PAHs, and develops a point estimate for gastrointestinal 
absorption in the dose-response studies of 92%, which is the average of 13 data points from six 
studies.

Oral-Soil AAF
cPAHs. An oral-soil AAF of 0.29 is used for cPAHs. This value is based on a review of six available 
studies of PAHs performed in vivo, as summarized in Magee et al. (1996). Three studies that 
evaluated gastrointestinal (oral) absorption of PAHs from a soil matrix (Goon et al., 1991; Rozett at 
al., 1996; and Weyand et al., 1996) were deemed appropriate for use for developing an oral-soil 
AAF. The Rozett et al. (1996) study evaluated the bioavailability of pyrene from aged soil from 
manufactured gas plant residue (coal tar). The oral AAFs based on this study range from 0.07 to 
0.76, with an average of 0.26. Weyand et al. (1996) also evaluated the oral bioavailability of pyrene 
from manufactured gas plant residue. The oral AAFs based on this study range from 0.11 to 0.36, 
with an average of 0.23. The last study. Goon et al. (1991) evaluated the bioavailability of BAP 
adsorbed to “aged” soil (clay-based and sand-based soils). These aged soils were treated with BAP 
and allowed to age 1 to 30 days, and 6 months to 1 year. The oral AAF for clay-based soil is 0.37
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The oral reference doses (RfDs) available from USEPA (2003) for the noncarcinogenic PAHs 
(ncPAHs); acenaphthene (0.06 mg/kg-day), anthracene (0.3 mg/kg-day), fluoranthene (0.04 
mg/kg-day), fluorene (0.04 mg/kg-day), naphthalene (0.02 mg/kg-day) and pyrene (0.03 mg/kg- 
day).

r/O^AL I
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The majority of the information presented below was derived from a paper entitled Absorption 
Adjustment Factor (/\AF) Distributions for Polycyclic Aromatic Hydrocarbons (PAHs) (Magee et al., 
1996).

The inhalation reference concentration (RfC) available from USEPA (2003) for naphthalene of 
3E-3 mg/m®, which is equivalent to an RFD of 9E-04 mg/kg-day.

Relative Potency Factor 
_______ 1____________
_______ gj__________  
_______ gj__________  
______ g,gi________
_______ 0.001_________
_______ 1____________

0.1

PAH_______________
Benzo(a)pyrene______
Benzo(a)anthracene
Benzo(b)fluoranthene 
Benzo(k)fluoranthene
Chrysene___________
Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene



J:\lndLService\Project Files\Sauget-Area 2\HHRA\Appendices'Appendix H (AAFs).doc H-12

S3Sauget Area 2 
HHRA- RI/FS

ncPAHs. Magee et al. (1996) states that the oral absorption of cPAH and ncPAH is similar, 
therefore, it is appropriate to use the value derived above, 0.29, for the risk evaluation for ncPAHs.
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Oral-Water AAF
The oral-water AAF for ingestion of PAHs in water is derived from the study of Kawamura et al. 
(1988). Kawamura and co-workers studied the effects of various foods on the absorption of BAP in 
rats. The absorption ratio was defined as the ratio of the blood levels of BAP and its metabolites at 
25 hours after oral dosing compared to the blood levels following an intravenous injection of the 
BAP. The "absorption ratio" in this study is an example of a relative bioavailability estimate, not a 
measure of absolute absorption, therefore, these values cannot be compared to the absorption 
information based on fecal excretion data presented in the Magee et al. (1996) paper. The 
absorption ratio for a suspension of BAP in water was found to be 25.7% in the Kawamura study. 
The absorption efficiency observed with solid foods such as cellulose, lignin, bread, rice flake, 
starch, potato flake, spinach, dried bonito, ovalbumin and soybean oil were observed to be very 
similar, varying from 20% to 29%, with a mean of 24.3%. The differences in absorption between the 
foodstuffs and water is not statistically different. BAP was also administered in two oil preparations 
in this experiment: triolein and soybean oil. The absorption ratios of 50.5% and 39.4%, respectively, 
were determined to be significantly different from the absorption ratios for the water and foodstuff

J?- 
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and that for sand-based soils is 0.57. A probabilistic (Monte Carlo) analysis, using 12 estimates of 
the AAF from all three studies, results in a 50*'’ percentile oral-soil AAF of 0.27, with an upper OO"* 
percentile value of 0.57. The Magee et al. (1996) paper recommends the use of a point-estimate 
oral-soil AAF of 0.29, which is the arithmetic mean of the point estimates used to develop the 
distribution.

ncPAHs. Dermal absorption data for ncPAHs are summarized by Magee et al. (1996). Although the 
dermal absorption efficiency of ncPAHs varies from lx to lOOx that of BAP, these data are from 
studies of ncPAHs applied in solution, not in a soil matrix. The authors have applied a uniform 
distribution for a standard USEPA default uncertainty factor of 10 that ranges from 1 to 10, to the 
distribution of dermal-soil AAF for cPAHs. A probabilistic (Monte Carlo) analysis results in a 50*'’ 
percentile dermal-soil AAF of 0.09, and an upper 90‘^ percentile value of 0.36. The Magee et al. 
(1996) paper recommends a point estimate value of 0.1 for the dermal-soil AAF for ncPAHs.

Dermal-Soil AAF
cPAHs. A dermal-soil AAF of 0.02 is used for cPAHs. This value is based on the data from two 
studies (Yang et al., 1989; Wester et al., 1990). Yang et al. (1989) evaluated the percutaneous 
absorption of BAP from petroleum crude-fortified soils in vivo in rats and in vitro using excised rat 
skin. Estimates of absorption were made at 24, 48, 72 and 96 hours. In vivo absorption ranged 
from 1.1% to 9.2%, and in vitro absorption ranged from 1.5% to 8.4%. Wester et al. (1990) 
evaluated the percutaneous absorption of BAP added to soil (unaged) in vivo in Rhesus monkeys 
and in vitro using human cadaver skin, both for 24-hour exposures. Absorption in monkey skin 
ranged from 10.8% to 18.0% with an average of 13.2%. Absorption in human skin ranged from 
0.31% to 3.01% and averaged 1.45%. Because the 24+ hour exposures are not directly relevant to 
human health risk assessment the data points were adjusted to reflect a 12-hour exposure period 
assuming absorption is linear between 0 and 24 hours. A probabilistic (Monte Carlo) analysis, using 
the in vivo and in vitro 24-hour data points (four), adjusted for a 12-hour exposure, from both studies, 
results in a 50*'’ percentile dermal-soil AAF of 0.02, and an upper 90*'’ percentile value of 0.06. The 
Magee et al. (1996) paper recommends the use of a point-estimate dermal-soil AAF of 0.02, which is 
the arithmetic mean of the point estimates used to develop the distribution. It should be noted that 
one of the authors of the Wester et al. (1990) study, and a well recognized expert in 
dermatotoxicology. Dr. Howard I. Maibach, M.D., believes that human skin in vitro is a better model 
of human exposures than any in vivo animal model. If the human skin data were used alone, an 
AAF of 0.015 would result.
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Inhalation AAF
cPAHs.

The USEPA inhalation CSF for BaP of 3.1 (mg/kg-day)‘^ is a provisional value developed by the 
NCEA (USEPA, 1994); and the derivation of the value is not available. Due to a lack of information, 
it is assumed that the inhalation AAF is 1.

The RfC for naphthalene is based on an inhalation study in mice, where exposure occurred to a 
naphthalene aerosol. This study is likely to overestimate potential absorption and risk from exposure 
to naphthalene-containing soil particulates. However, due to lack of specific information, it is 
assumed that absorption in mice and humans is equivalent; therefore, the inhalation AAF is 1.

preparations. The average of these two values is 45%. However, none of the studies reviewed in 
Magee et al. (1996) observed a difference between absolute absorption of BAP in food and oils 
(corn, peanut, and olive).

Dermal Water AAF
The Magee et al. (1996) paper summarizes studies on the gastrointestinal absorption of PAHs, and 
develops a point estimate for gastrointestinal absorption in the dose-response studies of 92%. The 
methodology used to evaluate dermal-water exposures calculates and absorbed dose (i.e., 
equivalent to 100% absorption). Thus gastrointestinal absorption of 92% is similar to the 100% 
dermal-water “absorption” for the PAHs. Therefore, a dermal-water AAF of 1 is recommended for 
use in the risk assessment for both cPAHs and ncPAHs.

ncPAHs. The RfD dose-response studies are all based on corn oil gavage administration. The 
Kawamura study demonstrates that absorption in oils is greater than absorption in food, and the 
following AAF can be calculated from this study: 25.7% / 45% = 0.6. However, because this is the 
only study of several reviewed that observed a difference in absorption between foodstuffs and oils, 
it will be assumed here that absorption is the same from water, oils and foodstuffs. Therefore, an 
oral-water AAF of 1.0 is recommended for use in the risk assessment for ncPAHs.

Oral-Diet AAF
The oral CSF and RfDs for PAHs are based on dietary and corn oil gavage studies in mice and rats. 
Hecht and coworkers (Hecht et al., 1979) fed BAP to both humans and rats and measured the 
unchanged BAP in the feces to obtain an estimate of the amount of the chemical absorbed. 
Because unchanged BAP in the feces can be due to absorbed material that is excreted unchanged 
in the bile, these studies reveal the minimum amount of BAP that was absorbed. It is known, 
however, that BAP is extensively metabolized. For rats, at least 87% of the BAP was absorbed for a 
low single dose in peanut oil (0.037 mg/kg) and at least 94% was absorbed for a high single dose in 
peanut oil (3.7 mg/kg). When rats were fed charcoal-broiled hamburger containing BAP, at least 
89% was absorbed. In humans, a high percentage of BAP present in charcoal-broiled meat was 
also absorbed, because no unchanged BAP was detected in the feces. This study indicates that 
there is no difference in absorption between two dietary vehicles in rats. That is, absorption of BAP 
from peanut oil and meat was essentially the same. The results with rats and humans also indicates 
that there is no major difference in the gastrointestinal absorption of BAP between rats and humans. 
Therefore, the oral-diet AAF for both cPAHs and ncPAHs is 1.0, i.e., there are assumed to be no 
differences in absorption, not that absorption is 100%.
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cPAHs. The oral CSF for BAP is derived from rodent feeding studies. Because of the similarity in 
absorption of BAP from water and food in the Kawamura study, an oral-water AAF of 1.0 is 
recommended for use in the risk assessment for cPAHs.

Sauget Area 2 
HHRA- RI/FS

n k C 7 k 1



References

USEPA. 2003. Integrated Risk Information System. [URL: http://www.epa.gov/ngispgm3/iris/]

J:\lndLService\Proiecl Files\Sauget-Area 2\HHRA\Appendices\Appendix H (AAFs).doc H-14

S3

1
1
0.29 
0.1
1

ncPAHs 
ncPAHs 
ncPAHs 
ncPAHs 
ncPAHs

Hecht, S.S., W. Grabowski and K. Groth. 1979. Analysis of Feces for Benzo(a)pyrene After 
Consumption of Charcoal-Broiled Beef by Rats and Humans. Cosmet. Toxicol. 17:223-227.

Kawamura, J., E. Kamata, Y. Ogawa, T. Kaneko, S. Uchiyama and Y. Saito. 1988. The Effect of 
Various Foods on the Intestinal Absorption of Benzo(a)pyrene in Rats. J. Food Hyg. Soc. 
Japan 29:21 -25.

Weyand. E.H. K. Rozett, A. Koganit, and R. Singh. 1996. Effect of soil on the genotoxicity of 
manufactured gas plant residue. Fundam. Appl. Toxicol. 30,1, Part 2.

USEPA. 1993. Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic 
Hydrocarbons.

cPAHs 1 
cPAHs1 
cPAHs 0.29 
cPAHs 0.02 
cPAHs 1

August 31.2003 
Revision 0

Summary of AAFs for PAHs
Oral-Water
Oral-Diet
Oral-Soil
Dermal-Soil
Inhalation

Goon, D., N.S. Hatoum, J.D. Jernigan, S.L. Schmidt., and P.J. Garvin. 1990. Pharmacokinetics and 
Oral Bioavailability of Soil-Adsorbed Benzo(a)pyrene (B(a)P) in Rats. Toxicologist 10:218.

Rozette, K. R. Singh, T. Roy, W. Neal, and E.H. Weyand. 1996. Bioavailability of chemical 
components of soil contaminated with manufactured gas plant residue: Fundam. Appl. Toxicol. 
30,1, Part 2.1

Yang, J.J., T.A. Roy, A.J. Kreueger, W. Nell, and D.R. Mackerer. 1989. In vitro and In vivo 
Percutaneous Absorption of Benzo(a)pyrene from Petroleum Crude-fortified Soil in the Rat. 
Bull. Environ. Contam. Toxicol. 43:207-214.

Sauget Area 2 
HHRA- RI/FS

Wester, R.D., H.l. Maibach, D.A. Bucks, L. Sedik, J. Melendres, C. Liao, and S. DiZio. 1990. 
Percutaneous Absorption of [^‘*C]DDT and f^C]benzo(a)pyrene from soil. Fundam. Appl. 
Toxicol. 15:510-516.

USEPA. 1994. Risk Assessment Issue Paper: Status Of Inhalation Cancer Unit Risk For 
Benzo[a]Pyrene (CAS No. 50-32-8).

Magee, B., P. Anderson, and D. Burmaster. 1996. Absorption Adjustment Factor (AAF) 
Di.$tribution$ for Polycyclic Aromatic Hydrocarbons (PAHs). Human and Ecological Risk 
Assessment. 2(4):841 -873.



E
BIS(2-ETHYLHEXYL)PHTHALATE (BEHP)
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Elsisi et al. (1989) also studied the dermal absorption of BEHP in rats in vivo. They dosed the 
animals dermally and used urinary and fecal excretion as an index of absorption. This method is 
valid, because phthalate esters are rapidly excreted from the body and are not bioaccumulated. For 
BEHF, 0.4% of the dose was found in the urine or the feces after 24 hours. The absorption efficiency 
of BEHP on soil after a six hour exposure is expected to be less than this amount. To be protective 
of human health, however, the value for absorption of pure BEHP after 24 hours in the rat will be 
used for AAF derivation. Thus, the dermal AAF for BEHP in soil relative to dietary administration is 
0.4%/100% = 0.004.

The U.S. EPA oral CSF for BEHP (1.4E-02 (mg/kg-day)‘^) is based on a dietary study in mice, and 
the U.S. EPA oral RfD (2E-02 mg/kg-day) is based on a dietary study in guinea pigs. Several 
studies indicate that gastrointestinal absorption of BEHP is high (Williams and Blanchfield, 1974; 
Schulz and Rubin, 1973; Pollack et al., 1985). ENSR assumes that absorption from diet or corn oil 
gavage is 100%. ENSR also assumes that the gastrointestinal absorption of BEHP from diet, 
drinking water, corn oil gavage, and ingestion of soil is the same. Thus, the AAF (oral-water), the 
AAF (oral-soil/sediment), and the AAF (oral-diet) are all 1.0 for both carcinogenic and 
noncarcinogenic effects.
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Elsisi, A.E., D.E. Carter, and E.G. Sipes. 1989. Dermal Absorption of phthalate diesters in rates. 
Fundamental and Applied Toxicology 12:70-77.

1.0 
1.0
1.0 
0.004
1.0
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The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantitating risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which 
the chemical passes into and through the skin from an aqueous solution. By definition, the dose 
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based 
on administered doses. An adjustment is necessary to account for the absorption in the dose
response study. In order to use consistent dose-response criteria across all exposure pathways, the 
AAF is used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose
response criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response 
study). For BEHP, the AAF (dermal-water) is (100%)/(100%) = 1.0.

Dermal absorption of BEHP was studied by Scott et al. (1987). The absorption of BEHP was 
measured in vitro through human and rat skin. Absorption rates were determined after an 
observable lag time. For human skin the lag time was 3.1 hours. The steady state absorption rate 
was found to be 1.1 ug/cm^/hr for human skin. As a fraction of the total dose, the amount of 
absorption observed over eight hours was 0.008%. Rat skin was found to be more permeable to 
BEHP, with an absorption rate of 2.2 ug/cm^/hr.
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The oral and inhalation cancer slope factor of 1.6 (mg/kg-day)'^ and the oral reference dose of 8E-04 
mg/kg-day are based on dietary studies in rats. Therefore, the AAFs are the same for carcinogenic 
and noncarcinogenic risk assessment. Limited information was available concerning the absorption of 
hexachlorobenzene, so information on the structurally related constituent polychlorinated biphenyls 
was used to derive appropriate AAFs. The detailed derivations of the AAFs are presented under 
polychlorinated biphenyls. As for PCBs, absorption of hexachlorobenzene from oil gavage has been 
show to be about 80% (ATSDR, 1989). The AAFs (oral-water and oral-diet) are 1. The AAF (oral-soil) 
is 0.83. The absorption factor for dermal-soil is 0.04 and for dermal-water is 1.1. The inhalation AAF is 
1.
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POLYCHLORINATED BIPHENYLS

Absorption in the Dose-Response Study
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The CSFs for PCBs range from 0.04 to 2.0 (mg/kg-day)'"' (USEPA, 2003) and are based on the 
results from five chronic dietary studies in rats (Brunner et al., 1996; Kimbrough et al., 1975; NCI, 
1978; Schaeffer et al., 1984; and Norback and Weltman, 1985). Table 1 presents the application of 
the CSFs to various exposure scenarios.

2. Allen et al. (1974) gave single oral doses of PCBs (Aroclor 1248) (1.5 or 3.0 g/kg bw) to two 
adult rhesus monkeys by gastric intubation. The vehicle was not specified but is presumed 
to be corn oil. Dosing was done on an empty stomach. Unmetabolized PCBs were analyzed 
for in feces by GC. Recovery was reported to be high. Minimum gastrointestinal absorption 
was reported to be 94%.

3. Albro and Fishbein (1972) gave single oral doses of 20 different PCB congeners (5-100 
mg/kg bw) and the unabsorbed marker compound, squalene, to CD rats. The mixture was 
given by stomach tube to unfasted animals who were allowed food and water ad libitum. No 
vehicle was specified. Although this was not a diet study, per se, it is possible that dietary 
components were present in the stomach at the same time as were the test compounds. 
Minimum gastrointestinal absorption was reported to be for all congeners.

Because all of the studies are based on dietary exposures, the AAFs developed below apply to both 
carcinogenic and non-carcinogenic effects of PCBs. In all of the dose-response studies, various 
Aroclors were administered in the diet. However, no information on the efficiency of gastrointestinal 
absorption in those studies was presented. The studies summarized below have been used in the 
development of AAFs for PCBs. The specific absorption values used in the calculation of the 
average absorption value are indicated by underlining below.
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The current oral RfDs for Aroclor 1016 and Aroclor 1254 are 7.0E-5 mg/kg-day and 2.0E-5 mg/kg- 
day, respectively. The Aroclor 1016 value is based on critical effects observed in a reproductive 
bioassay in monkeys that were fed Aroclor 1016 in their diet (Barsottti and van Miller, 1984; Levin et 
al., 1988; Schantz et al., 1989, 1991). The Aroclor 1254 value is based on monkey clinical and 
immunologic studies in which the animals were fed gelatin capsules containing Aroclor 1254 in a 
glycerol: corn oil vehicle (Arnold etal., 1993a,b; Tryphonas etal., 1989,1991a,b).

1. Allen et al. (1975) gave single oral doses of 2,5,2',5’-tetrachlorobiphenyl (18 mg/kg bw) to 
four adult rhesus monkeys by gastric intubation. PCBs were given in 2.5 ml of corn oil on an 
empty stomach. Unmetabolized PCBs were analyzed in the feceS by gas chromatography 
(GC). Minimum gastrointestinal absorption was found to be 88%. PCBs found in the feces 
over specified post-dosing times were presumed to be unabsorbed material. Because PCB 
metabolites are known to be eliminated in the bile, the possibility exists that some of the 
PCBs present in the feces were absorbed and then eliminated. As such, only minimum 
absorption efficiencies can be determined from this and similar studies.
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4. Tanabe et al. (1981) gave repeated oral doses of Kanechlors (300, 400, 500, 600) (c.3O 
mg/kg bw/day x 5 days) to Wistar rats. The dose was given in corn oil. Commercial diet was 
given ad libitum. No information on the animals' stomach contents was reported. Parent 
compounds were analyzed in the feces by GC/MS (mass spectrometry). Minimal 
gastrointestinal absorption was reported to be 85% for total PCB. CI5 to CI7 congeners had. 
75-90% absorption.
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6. Van Miller et al. (1975) gave single oral doses (50 mg) of tritiated 2,2‘,5,5‘-tetrachlorobi- 
phenyl to three male Sprague-Dawley rats. The PCB was given by gavage in corn oil. 
Animals were given food and water ad libitum for 14 days. Urine, feces, and various tissues 
were analyzed. Over 86% of the radioactivity was present in the excreta as metabolites at 
14 days. Thus, minimum gastrointestinal absorption was ^%.

RGBs were administered daily for five days. Rats were then fed unspiked diet for 10 days. Urine 
and feces were collected. At 15 days, animals were sacrificed, and samples of fat and liver tissue 
were taken for analysis. The dose of PCB was not reported. The amount absorbed was defined as 
the amount that did not appear in the feces as parent compound.

7. Fries et al. (1989) gave four groups of four male Sprague-Dawley rats radiolabeled 2,2',5,5'- 
tetrachlorobiphenyl in diet or in corn oil (by gavage) or 2,2‘,4,5,5'-pentachlorobiphenyl in diet 
or in corn oil (by gavage). The animals given the RGBs by gavage were fed unspiked diet ad 
libitum. RGBs were administered daily for five days. Rats were then fed unspiked diet for 10 
days. Urine and feces were collected. At 15 days, animals were sacrificed, and samples of 
fat and liver tissue were taken for analysis. The dose of RGBs given was not reported. The 
amount absorbed was defined as the amount that did not appear in the feces as parent 
compound. The average absorption of the two congeners when given in a dietary matrix 
was 89% [(91% + 86%)! 2]. The average absorption of the two congeners when given by 
corn oil gavage was M% [(95% + 81%) / 2].
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The above seven studies, which involve both rodents and primates and various PCB mixtures and 
purified congeners, all show that RGBs are very effectively absorbed from the gastrointestinal tract. 
In the one study (Fries, et al., 1989) in which RGBs were administered by diet, the absorption was 
shown to be 89%. The other six studies involved the administration of RGBs in various vehicles by 
gavage. These studies are also relevant to the estimation of the absorption seen in the dose
response studies, because Fries et al. (1989) showed in their rat study that there was no difference 
in absorption between diet and corn oil gavage. Accordingly, the results from all seven studies were 
averaged to yield an estimate of 89% for the absorption in the dose-response study.
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5. Berlin et al. (1975) gave a single oral dose of 2,4,5,2‘,5'-pentachlorobiphenyl (7 mg/kg bw) to 
three CBA mice. The RGBs were given as an aqueous emulsion. No information on the 
animal's stomach contents was given. Minimal gastrointestinal absorption was reported to 
be 93%.

Oral-Diet AAF
An oral-diet AAF for ingestion of RGBs was derived for intake of dietary constituents. The dose
response studies were all rat dietary studies. There are no studies available on gastrointestinal 
absorption of RGBs from fish, vegetables, milk, meat, or other human dietary constituents. To be 
health protective, it is assumed that the absorption of RGBs in humans from various dietary 
constituents is the same as the dietary absorption that occurs in rats. Thus, the AAF (oral-diet) is 
1.0.

Oral-Soil AAF
Fries et al. (1989) gave four groups of four male Sprague-Dawley rats radiolabeled 2,2',5,5'- 
tetrachlorobiphenyl in diet or in soil or 2,2',4,5,5'-pentachlorobiphenyl in diet or soil. ^'^C-PCB soil 
was added to a standard rat diet in meal form at the rate of 5%. In the control experiment, '"‘C-PCB 
in acetone was added to the feed. The PCB-soil was a Galestown sandy loam with a pH of 6.7 and 
which contained 67% sand, 22% silt, 11% clay, and 5% organic matter. Soils had been spilled with 
RGBs 8 years earlier and were stored at -5°C. At the time of the experiment, fractions passing 
through a 125 pm sieve were spiked with ^'‘G-PGB for quantitation.
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Human skin was tested in vitro. Tetrachlorobiphenyl at 1000 ppm was administered to human skin 
(at a soil application of 6 mg/cm2). At 24 hours, 1.33% +/- 0.47% of the dose was absorbed into the 
receptor fluid. At 96 hours, 7.36% +/- 2.42% was absorbed (including skin and receptor fluid).

Oral-Water AAF
In the absence of studies of absorption upon ingestion of RGBs in drinking water, it is assumed that 
the absorption of RGBs in humans from ingestion of water is the same as the dietary absorption that 
occurred in rats in the dose-response studies. Thus, the AAF (oral-water) is 1.

Dermal-Soil AAF
To derive the AAF (dermal-soil) one needs a value for the efficiency of absorption of soil-bound 
RGBs through human skin and an estimate of the absorption efficiency from dietary constituents in 
the dose-response studies. As discussed above, the gastrointestinal absorption of RGBs by rats 
from diet is estimated to be 89%. As discussed below, dermal RGB absorption in human skin from a 
soil matrix was determined by Roy et al. (1990) (as reported in USERA, 1992).

In developing its dermal absorption estimate for humans, USERA considered the range of 0.6% for 
high organic soil to 2.1% for low organic soil and multiplied the lower estimate by 10 to arrive at its 
recommended default. In fact, 6% dermal absorption was not observed in any of the five human 
skin samples until exposure times reached 72 hours or greater. The USERA’s recommended default 
absorption rate of 6% is not used here, because it is not based on the scientific data.

USERA (1992) has estimated the fractional absorption of TGB from low organic soil in humans in 
vivo by assuming that the in vivo/in vitro absorption ratio observed in the rat is valid for the human. 
In addition, the estimate reported above for the 24 hour period was made by adding the fraction of 
the chemical in the receptor fluid with the amount present in the skin after 96 hours. Thus, USERA 
assumed that the fraction of the dose in the skin that could not be removed by washing was constant 
from 24 to 96 hours, which is reasonable. USERA's estimate of fractional dermal absorption of 
RGBs at 1000 ppm in the live human from low organic soil is (1.6) x (1.33%) = 2.1%. USERA also 
estimated the 24 hour fractional absorption in live humans from high organic soil to be 0.63%.

Absorption was determined in the in vivo experiments by measuring the total amount of the chemical 
in urine, feces, and tissues. In the in vitro experiments, absorption was determined by measuring 
the amount of the chemical in the receptor fluid and adding to it the amount measured in the skin 
after washing. This unremovable material was scored as if it was systemically absorbed. The ratio 
of absorption in the rat in vivo to that in vitro was 1.6.

The ratio of the amount of RGB absorbed when present as a soil matrix to that absorbed when 
present as a component of diet is a direct estimate of the oral-soil AAF. From this experiment, AAF 
estimates are available for two RGB congeners. The oral-soil AAF for the tetrachlorobiphenyl is 
(80%)/(91%)=0.88, while the estimate for the pentachlorobiphenyl congener is (67%)/(86%)=0.78. 
These two estimates are averaged [(0.88+0.78)/2] to give an estimate of the AAF (oral-soil) for RGB 
mixtures of 0.83.

In the study, dermal absorption of 3,3',4,4'-tetrachlorobiphenyl (TGB) was tested at a concentration 
of 1000 ppm in both low and high organic content soil for rat skin, both in vivo and in vitro, and 
human skin in vitro (n - 4 or 5). .At 96 hours, the total fractional absorption in rats from low organic 
soil (at a soil application of 10 mg/cm2, and a soil concentration of 1000 ppm) was 50% +/-11% in 
vivo and 32% +/- 3% in vitro. Results at intermediate time points were also given for the in vitro 
experiments.
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To be health-protective, the absorption estimate for low organic soil of 2.1%, which may be 
encountered at various sites, is used for the AAF derivation. In addition, the upper 95% confidence
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Summary of Derived AAFs for PCBs -Potentially Carcinogenic and Noncarcinogenic Effects

1.1
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1
1
0.83
0.04

AAF (oral-water) 
AAF (oral-diet) 
AAF (oral-soil) 
AAF (dermal-soil) 
AAF (dermal-water) 
AAF (inhalation)

Inhalation AAF
In the absence of studies of absorption upon inhalation of PCBs, it is assumed that the AAF for this 
route of exposure is 1.

Arnold, D.L, F. Bryce, R. Stapley et al. 1993a. Toxicological Consequences of Aroclor 1254 
Ingestion by Female Rhesus (Macaca mulatta) Monkeys, Part 1A: Prebreeding Phase - 
Clinical Health Findings. Food Chem. Toxicol. 31:799-810.

limit of the estimate, which is 3.8%, is used as an additional degree of health-protectiveness. This 
estimate is an overestimate of the dermal absorption that would be expected at actual sites, because 
PCB concentrations in soils would, in most cases, be below 1000 ppm, and field measurements 
have shown that actual soil loadings on skin in humans are quite low (Kissel et al., 1996; USEPA, 
1997). Absorption efficiency in such cases would be expected to be lower. In addition, exposure 
periods would in actuality be less than 24 hours before washing. The estimate of the AAF (dermal- 
soil) is derived as follows: (absorption of PCB from soil through human skin) / (absorption of PCB in 
dose-response study) = (3.8%) / (89%) = 0.04.
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Dermal-Water AAF
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by 
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at 
which the chemical passes into and through the skin from an aqueous solution. By definition, the 
dose estim.ated by this procedure is an absorbed dose. Most dose-response criteria, however, are 
based on administered doses. An adjustment is necessary to account for the absorption in the 
dose-response study. In order to use consistent dose-response criteria across all exposure 
pathways, the AAF is used to make an adjustment to the absorbed dermal dose, instead of adjusting 
the dose-response criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose
response study). Thus, the AAF (dermal-water) is (100%)/(89%) = 1.1.

The absorption efficiency determined above for tetrachlorobiphenyl in soil probably overestimates 
the dermal absorption efficiency of actual PCB mixtures that contain higher chlorinated congeners. 
These higher chlorinated species are more likely to have high binding coefficients with organic 
matter in soil, and they would be less likely to be absorbed through the skin from a soil matrix. 
However, it is health-protective to use the above data from the soil absorption study with 
tetrachlorobiphenyl to derive an AAF (dermal-soil) for use with all PCB mixtures.
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Criteria for use:
- Ingestion of water-soluble congeners
- Inhalation of evaporated congeners
- Dermal exposure if no absorption factor has been applied

TABLEI.
TIERS OF CANCER SLOPE FACTORS FOR ENVIRONMENTAL PCBs

Criteria for use;
- Food chain exposure
- Sediment or soil ingestion
- Dust or aerosol inhalation
- Dermal exposure, if an absorption factor has been applied
- Presence of dioxin-like, tumor-promoting, or persistent congeners
- Early-life exposure (all pathways)

Criteria for use:
Congener or isomer analyses verify that congeners with more than 4 chlorines comprise less than
0.5% of total PCBs.
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Upper-bound slope factor: 0.4 (mg/kg-day)‘^ 
Central-estimate slope factor: 0.3 (mg/kg-day)’^

Upper-bound slope factor: 2.0 (mg/kg-day)'"' 
Central-estimate slope factor: 1.0 (mg/kg-day)'^

/A/r£RNA rfONAL

Upper-bound slope factor: 0.07 (mg/kg-day)’^ 
Central-estimate slope factor: 0.04 (mg/kg-day)‘^
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In several other studies, TCDD absorption was measured using vegetable oil and solvent vehicles. 
Gastrointestinal absorption from oil or solvent has been reported to range from 70% to >87%. It is 
generally accepted that absorption for these vehicles is more efficient than absorption from diet. 
Thus, the results of the single dietary experiment (55%) will be used as an estimate of the absorption 
from the dietary dose-response study (Kociba et al., 1978).

The U.S. EPA oral CSF of 1.5E+05 (mg/kg-day)'^ is based on a dietary study in rats (Kociba et al., 
1978). The diet was prepared by mixing (30 minutes) an acetone solution of TCDD with laboratory 
chow. The acetone was evaporated yielding a TCDD/diet mixture. TCDD concentration was 0.02 -
2 ppb (0.001 - 0.1 gg/kg-day). No absorption information is given in the Kociba et al. (1978) study.
In a study by Fries and Marrow (1975), however, rats were given TCDD in their diet continuously for 
42 days. The total observation period of the experiment was 70 days. Diets were prepared in a 
similar manner to that used by Kociba etal. (1978). Laboratory chow was mixed with a benzene 
solution of TCDD and the benzene was evaporated. Two dose levels were used, 7 ppb and 20 ppb. 
Absorption was reported to be 50-60%. For the purposes of AAF derivation, 55% was used as the 
observed absorption efficiency.
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The AAF (dermal-soil) was calculated several ways for TCDD. In all cases, the AAF is defined as 
(absorption in humans from soil)/(absorption in rats from diet). ENSR assumes that a relevant 
exposure time for soil contact was several hours. To be health-protective, however, 8-hour 
exposures are assumed for purposes of deriving the AAF. The data of Roy etal. (1990) 
demonstrate that only 1.0% of the exposure dose was absorbed from high organic soil over 96 hours 
on rat skin. Because human skin was shown to be less permeable than rat skin for TCDD and 
because absorption of TCDD from soil over 8 hours would be considerably less than that measured 
over 96 hours, the predicted absorption through human skin from high organic soil would be <1%. 
The AAF would thus be (<1%)/(55%) = <2%. To be health protective, however, ENSR will use the 
results from the low organic soil to derive the AAF (dermal-soil).
Roy and co-workers found that 33% of 10 ng/cm^ of TCDD (neat) was dermally absorbed by the rat 
over 8 hours. This was determined in vivo. In addition, after 96 hours 77.4% was absorbed in an 
in vivo experiment, and 76% was absorbed in an jn vitro experiment (average 76.5%). When the 
same amount of TCDD was applied to the rat in low organic soil, 16.3% was absorbed in 96 hours 
in vivo and 7.7% was absorbed in vitro (average 12.0%). The TCDD concentration in soil (1 ppm) 
and the soil contact rate (10 mg/cm^) are both relevant for use in risk assessment. When the same 
dose in low organic soil was applied to human skin jn vitro, 2.4% was absorbed after 96 hours. The 
same dose was also applied in high organic soil to rat skin in vitro, and absorption after 96 hours 
was 1.0%.

AAF (Dermal-Soil)
To derive the AAF (dermal-soil) one needs a value for the efficiency of absorption of soil-bound 
TCDD through human skin and an estimate of the absorption efficiency from dietary constituents in 
the Kociba study. As discussed above, the gastrointestinal absorption of TCDD by rats from diet 
was found to be 55% by Fries and Marrow (1975). Several studies have been performed to 
determine such absorption of TCDD from various matrices. These will be used in the AAF 
derivation.Roy et al. (1990) measured the dermal bioavailability of neat 2,3,7,8-tetrachloro-dibenzo- 
p-dioxin (TCDD) and TCDD adsorbed on soils in an EPA-funded study. Parallel experiments were 
carried out with female Sprague-Dawley rats, in vivo and in vitro, and with human skin specimens, in 
vitro. Adsorption of TCDD on low organic soil (0.77% organic matter) at 1 ppm dramatically reduced 
the dermal bioavailability of TCDD. The soil application rate was 10 mg/cm^. The fraction of applied 
dose absorbed was decreased by a factor of five to ten compared to experiments with neat TCDD at 
an equivalent dose. Penetration of low organic soil-sorbed TCDD through human skin was 
approximately three times less than for rat skin.
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abs. from soil, 8 hrs = [(abs. from soil, 96 hrs)/(abs. neat, 96 hrs) x (abs. neat, 8 hrs).

AAF = 0.01.
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In addition to the recent study of Roy et al. (1990), a study by Poiger and Schlatter (1980) has been 
widely used by risk assessors. Poiger and Schlatter (1980) dosed hairless rats (Naked ex Back- 
Cross and Holzman strain) with radiolabelled TCDD. The fraction of the administered dose in the 
liver after 24 hours was compared for two situations:

Roy et al. (1990), human, in vitro: AAF = 0.04.
Roy et al. (1990), rat, in vivo + in vitro; AAF = 0.09.
Roy et al. (1990), rat, in vivo + in vitro; Banks and Birnbaum (1990), rat, in vivo. AAF

Use of this relationship assumes that the decrease in bioavailability seen with a 96 hour observation 
is the same over 0-8 hours. The value for absorption of pure (neat) TCDD at 8 hours is taken from 
the same study, where 33% was observed in rats in vivo. Thus, absorption from soil over 8 hr = 0.16 
X 33% = 5.28%, and the AAF (dermal-soil) = (5.28%)/(55%) = 0.10.

AAF (dermal-soil) = [(0.09) x (0.33)]/(0.55) = 0.05 
AAF (dermal-soil) = [(0.09) x (0.066)]/(0.55) = 0.01

First, ENSR derived a AAF (dermal-soil) from the in vitro human skin experiment. Here, the 
absorption of TCDD from low organic soil over 96 hours was 2.4%. Because there are no data for 8- 
hour exposures, ENSR conservatively assumes that the entire amount was absorbed in only 8 
hours. The AAF, then, is (2.4%)/(55%) = 0.04.
Second, ENSR derived an AAF (dermal-soil) from both the in vivo and in vitro rat experiments using 
low organic soil. At 96 hours, the ratio of absorption of TCDD from soil to absorption of pure TCDD 
was (12%)/(76.7%) = 0.16. An estimate of absorption of TCDD from soil at 8 hours can be made 
using the following relationship:
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The approach outlined above was also used with a different estimate of absorption of pure TCDD 
after 8 hours. Banks and Birnbaum (1990) measured absorption of 3 gg radiolabelled TCDD/cm^ in 
10-week old male Fischer 344 rats at various time points up to 48 hours. Absorption was linear to
48 hours with a rate of 0.5 ng/hr. Predicted absorption at 8 hours was 6.6% (actual data point at 8 
hours was 5.5%). Combining the data of Roy etal. (1990) and Banks and Birnbaum (1990), 
absorption from soil over 8 hr = .16 x 6.6% = 1.1%, and the AAF (dermal-soil) is (1.1%)/(55%) = 
0.02.

In conclusion, ENSR has derived five estimates of the AAF (dermal-soil). These estimates agree 
well:

26 ng pure TCDD per 3 cm^ of skin; and
26, 350 or 1,300 mg TCDD in a soil/water paste of 75 mg per 3-4 cm^ of skin (50 mg 
dry soil/3-4 cm^).

The fraction of the dose in the liver after administration of the soil paste was near the detection limit 
for the low dose and the same for the two higher dose levels. ENSR averaged the values and 
compared them to the percent dose in the liver following administration of pure TCDD to determine 
the ratio: (absorption from soil, 24 hours)/(absorption neat, 24 hours) = (1.32%)/(14.8%) = 0.09. 
One cannot obtain an estimate of the actual fraction of a dose of pure TCDD that is absorbed in 
8 hours from this experiment. Thus, the two estimates provided by the Roy et al. (1990) and Banks 
and Birnbaum (1990) studies were used in AAF derivation:

= 0.02.
Poiger and Schlatter (1980), rat, in vivo: Roy et al. (1990), rat, in yiyg; AAF = 0.05. 
Poiger and Schlatter (1980), rat, in vivo: Banks and Birnbaum (1990), rat, in vivo:



ENSR uses the average of these five estimates as the AAF (dermal-soil) = 0.04.

tetra-CDF penta-CDF hexa-CDD hexa-CDF

0.42
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Three other studies are available in which absorption of TCDD from soil was compared to oil or 
alcohol vehicles. Results from these studies are useful if an independent estimate is available for 
gastrointestinal absorption of TCDD from the relevant vehicle.

Liver concentration (ng/q)_______
I tetra-CDD

The authors measured the liver levels of six isomer groups at the end of the experiment. ENSR has 
calculated the fly-ash/extract ratio for each isomer group separately:

Rats were fed treated diets for 19 days. The levels of PCDD and PCDF isomers in the liver at the 
end of the experiment were used as measures of absorption. By comparing fly-ash and fly-ash 
extract in a single experiment, the congener composition of the test material was held constant. 
Treatment of test diets with a PCDD/PCDF containing extract and evaporating the solvent is 
identical to the treatment of diets used by Kociba (1978) in the dose-response study. Thus, a 
comparison of the liver retention of PCDD/PCDF isomers with fly-ash-treated diet and extract-treated 
diet directly yields an estimate of the AAF (oral-fly-ash). ENSR assumes that the AAF (oral-soil) 
equals the oral fly-ash AAF.
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AAF (Oral-Diet)
An oral AAF for ingestion of TCDD equivalents was derived for intake of dietary constituents. The 
dose-response study is a study in which rats were dosed with TCDD in their diet (Kociba, 1978). 
There are no studies available on gastrointestinal absorption of TCDD by humans from fish, 
vegetables, milk or other dietary constituents. Using a single human volunteer, Poiger and Schlatter 
(1986) reported that a minimum of 85% of a dose of TCDD (1 ng/kg) in corn oil was absorbed. This 
study is not relevant for AAF derivation, however, because absorption of TCDD from vegetable oil 
vehicles has been well-documented to exceed the absorption from dietary constituents (U.S. EPA, 
1985). Thus, ENSR assumes that the absorption of TCDD equivalents in humans from various 
dietary constituents is the same as the dietary absorption that occurred in rats in the Kociba (1978) 
study. Thus, the AAF (oral-diet) is 1.0.
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AAF (Oral-Soil)
Several studies were identified that compared TCDD absorption from soil to either dirt, oil vehicle, or 
alcohol vehicle. These studies are relevant for derivation of the AAF. In the first study. Van den 
Berg and co-workers (1983) administered PCDDs and PCDFs from fly-ash and fly-ash extract to 
male Wistar rats as a dietary constituent. The fly-ash from a municipal incinerator in the Netherlands 
was chemically characterized and used.

3.5
14.5
0.24

penta- 
CDD 
2.7
18.9
0.14

5.2 
47.7
0.11

11.0
50.0
0.22

13.6
83.3
0.16

Fly-ash + diet (n=2) 
Extract + diet (n=4) 
Fly-ash/extract

The average fly-ash/extract ratio for all six isomer groups is 0.22. This is a direct measure of the 
degree to which adsorption to fly-ash decreases the bioavailability of PCDDs/PCDFs compared to 
pure compounds mixed with dietary constituents. Thus, the AAF (oral-fly-ash) is 0.22. Because fly
ash is a major source of TCDD equivalents in the environment, this data is relevant to risk 
assessment, especially for resource recovery facilities. Thus, one estimate of the AAF (oral-soil) is 
0.22.
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The average of these values is 80%. The AAF (oral-soil) is defined as follows:

AAF (oral-soil) = abs. oil + abs. dietX
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In a similar experiment, Poiger and Schlatter (1980) studied the effects of soil adsorption on the 
bioavailability of TCDD in Sprague-Dawley rats. After oral administration of 15 ng radiolabelled 
TCDD using 50% ethanol as a vehicle, 37% of the dose was detected in the liver 24 hours later. 
When the constituent (21-22 ng) was administered as an aqueous suspension of soil particles (37% 
w/w) that had been in contact with the TCDD for 8 days, the fraction of the administered dose that 
was found in the liver 24 horus later was 16%. From these data, the ratio of TCDD absorption from 
soil compared to an aqueous ethanol vehicle is 0.43.

McConnell et al. (1984) investigated absorption in guinea pigs using soil from Missouri that was 
contaminated with TCDD. One or 3 ug/kg of TCDD was administered orally either in a corn oil 
vehicle or as a soil suspension. After a single dose of TCDD, the animals were observed for 30 
days. The TCDD content of the liver was determined at 30 days or at the time of death of the 
animal. No detectible TCDD was observed in livers of animals dosed with 1 pg/kg of TCDD in either 
Times Beach or Minker Stout soil. At the higher dose level, TCDD was detected in animal livers with 
all groups. The liver levels in animals that survived for 30 days was lower than the levels in animals 
that died before the experiment's completion. Accordingly, the ratio of absorption from soil to 
absorption from corn oil for the latter group is higher: 0.24 for Times Beach and 0.15 for Minker 
Stout. The average ratio is 0.20.
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Similar studies have also been performed in rabbits by Bonaccorsi et al. (1984). Levels of TCDD in 
the liver 7 days after an oral dose of TCDD either in alcohol or in soil from Seveso, Italy were 
compared. The ratio of TCDD absorption from soil relative to alcohol vehicle was 0.32 in this study. 
As above, ENSR assumes that the absorption of TCDD from alcohol vehicle is 80%. Thus, the AAF 
(oral-soil) is (0.32) x (0.80/(0.55) = 0.47.

abs. soil = 
abs. diet

There are no estimates available for absorption of TCDD from 50% ethanol vehicles. To derive an 
estimate of the AAF (oral-soil) from the Poiger and Schlatter data, ENSR assumes that the 
absorption of TCDD from 50% ethanol is the same as the average absorption reported from corn oil, 
olive oil, 1:25 acetone/corn oil, and 1:9 acetone/corn oil. The AAF (oral-soil) is derived as above: 
(0.43) X (0.8)7(0.55) = 0.63.

abs. soil
abs. oil

This indirectly derived AAF (oral-soil) based on McConnell et al. (1984) is in close agreement with 
the value of 0.22 directly demonstrated by Van den Berg et al. (1983).

Rose et al. (1976); rat; 1 pg/kg single dose; acetone/corn oil (1:25); 84%. 
Rose etal. (1976); rat; 0.1 or 1.0 pg/kg/da; acetone/corn oil (1:25); 5 days/week x 7 
weeks; 86%.
Piper et al (1973); rat; 50 pg/kg single dose; acetone/corn oil (1:9); 70%.
Olson et al. (1980); hamster; 650 pg/kg; olive oil; 74%.
Poiger and Schlatter (1986); human; 1 ng/kg; single dose; corn oil; >87%.

It is well-documented that absorption of TCDD from vegetable oil vehicles exceeds the absorption 
from dietary constituents (U.S. EPA, 1985). As an estimate of the absorption of TCDD from 
vegetable oils, ENSR has averaged the results from the following four studies:
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= (0.20) X (0.8) 4- (0.55) =0.29
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Oral-Diet 
Oral-Soil 
Dermal-Soil 
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Inhalation

Sauget Area 2 
HHRA- RI/FS

The mean of the four estimates of the AAF (oral-soil) is 0.40. This value is more health-protective 
than the bioavailability factor of 30% used in the Center for Disease Control's risk assessment of 
TCDD in soil (Kimbrough et al. 1985). Thus, the AAF (oral-soil) and (oral-sediment) is 0.40.

AAF (Dermal-Water)
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantitating risks posed by this 
exposure pathway uses a constituent-specific permeability constant that estimates the rate at which 
the constituent passes into and through the skin from an aqueous solution. By definition, the dose 
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based 
on administered doses. An adjustment is necessary to account for the absorption in the dose
response study. In order to use consistent dose-response criteria across all exposure pathways, the 
AAF is used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose
response criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response 
study). For dioxin, the AAF (dermal-water) is (100%)/(55%) = 1.8.
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AAF (Oral-Water)
ENSR assumes that the absorption of TCDD equivalents in humans from ingestion of water is the 
same as the dietary absorption that occurred in rats in the Kociba (1978) study. Thus, the AAF (oral
water) is 1.0.

TCDD-contaminated gallium oxide caused a consistent 13- to 15-fold induction regardless of the 
duration of contact. TCDD-contaminated fly ash caused only a 4-fold induction when the duration of 
contact was 1 hour to 1 week. After a 4-week contact, the induction was only 2-fold. These data 
can be used to derive a AAF (inhalation) for TCDD on fly ash. Thus, the ratio of fly ash to gallium 
oxide is 4/13 = 0.3. ENSR assumes that the absorption of TCDD from gallium oxide is 100%. 
Systemic absorption of TCDD from inhaled fly ash is then estimated to be 30%. Because the 
absorption from the Kociba study was 55%, the AAF (inhalation) is 30%/55% = 0.55. If absorption of 
TCDD from gallium oxide particles was less than complete, then the AAF for TCDD-contaminated fly 
ash would be less than 0.55. Thus, ENSR's AAF is health-protective.

AAF (Inhalation)
The EPA has developed a unit risk for inhaled dioxin from the oral CSF. In so doing, EPA assumed 
that 100% of the particles estimated to be retained in the lung are absorbed. ENSR defines here a 
AAF (inhalation) for dioxin contaminated fly ash based on the work of Nessel et al. (1990).
Transpulmonary absorption of 2,3,7,8-tetrachloro-dibenzo-p-dioxin (TCDD) from ground fly-ash (<3 
urn) and gallium oxide (0.7 ± 0.5 urn) was assessed following intratracheal instillation of 
contaminated particles. Contact time of TCDD with the carrier ranged from 1 hour to 4 weeks. 
Female Sprague-Dawley rats (200-250 g) were intratracheally administered 5.25 pg TCDD/kg on
15 mg particles in 0.3 ml saline and sacrificed 4 days later. Absorption was characterized by aryl 
hydrocarbon hydroxylase (AHH) induction in hepatic and pulmonary microsomes.
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USEPA. 2003. Integrated Risk Information System (IRIS). [URL: http://www.epa.gov/ngispgm3/iris/]
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Oral-Water 
Oral-Diet 
Oral-Soil 
Dermal-Soil
Dermal-Water

Summary of AAFs for Antimony
1.0
1.0
1.0
0.007
6.7
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Dermal absorption of antimony is also reported to be poor, although specific estimates were not 
located (USEPA, 1990). A recommended default value for inorganics of 0.1 percent for the dermal 
absorption from soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of 
antimony from the drinking water study was 15 percent results in an AAF (dermal-soil) of 0.1 %/15% = 
0.007.

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA 
Region 4. Atlanta, GA. Update 05/30/00. 
[URL: http://www.epa.gov/region4/waste/oftecser/otsguid.htm]

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantifying risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the 
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated 
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on 
administered doses. An adjustment is necessary to account for the absorption in the dose-response 
study. In order to use consistent dose-response criteria across al! exposure pathways, the AAF is 
used to make an adjustment to the absorbed dermal dose, rather than adjusting the dose-response 
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For 
antimony, the AAF (dermal-water) is (100%)/(15%) = 6.7.
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Drinking Water Criteria Document for Antimony. U.S. Environmental Protection 
Agency. Office of Drinking Water. April 1990.
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The USEPA oral RfD of 4E-04 mg/kg-day provided on IRIS (USEPA, 2003) is based on a drinking 
water study in rats using potassium antimony tartrate. Antimony is poorly absorbed across the 
gastrointestinal tract with one report of 15 percent absorption of ingested potassium antimony tartrate 
by rats (USEPA, 1990). It is assumed that the absorption of antimony in the diet and soil is the same 
as that in drinking water. Thus, the /KAF (oral-diet), the AAF (oral-soil), and the AAF (oral-water) are all 
1.



ARSENIC

These AAFs are appropriate for use with the following dose-response values for arsenic:

• The oral reference dose (RfD) for arsenic, which is 3E-04 mg/kg-day (USEPA, 2003)

• The inhalation CSF for arsenic, which is 1.5E+01 (mg/kg-day)’^ (USEPA, 2003).

Absorption in the Dose-Response Study
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In the Coulson study (Coulson et al., 1935), results from two humans each ingesting two forms of 
arsenic are reported. Less than 5% of an oral dose was excreted in feces whether the arsenic was

A study by Bettiey and O'Shea (1975) also reports excretion of arsenic in both urine and feces. 
Three subjects were exposed to 8.52 mg As (as 1.25 ml of Liq. Arsenicalis B.P.) in three portions 8 
hours apart on one day. They found that at most 3.5% of the dose was excreted in feces over ten 
days. This suggests a minimum absorption of 96%. Urinary excretion averaged 52+4% of the 
exposure dose over 10 days (n=3). The remaining half of the dose was unaccounted for, although 
small amounts of arsenic were found in blood and hair.

Both oral toxicity values for arsenic are based on epidemiological studies that characterized health 
effects in a large population of Taiwanese who consumed drinking water containing arsenic. The 
exact form of the ingested arsenic is unknown. For the purposes of the development of the AAFs, it 
has been assumed that the arsenic was a soluble inorganic arsenic salt (such as arsenic trioxide, 
As2O3, a smelting by-product). Several studies investigating the absorption of arsenic have been 
performed in humans and various animal species. Human studies are sufficiently extensive to 
strongly suggest that close to 100% of soluble inorganic arsenic in water is absorbed from the 
gastrointestinal tract. These human studies are reviewed in detail here.
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One direct indication of absorption of an orally administered dose of a chemical is its urinary 
excretion. Several studies show that urinary excretion can account for the majority of an orally 
administered dose of arsenic. Buchet et al. (1981a) administered aqueous sodium arsenite 
(NaAsO2) as a single dose to three human volunteers. An average of 45% of the dose was 
excreted in the urine in four days. In a second study (Buchet et al., 1981b), four individuals given 
125, 250, 500, or 1000 gg As/day orally for five days excreted 54, 73, 74, and 64% of the dose in 
urine, respectively, over 14 days. The average urinary excretion of arsenic for the four subjects was 
66% of the administered dose. Crecelius (1977) reports that approximately 50% and 80% of orally 
administered aqueous arsenic was excreted in urine within 61 hours by a single individual in two 
experiments. The results of these studies represent the minimum amount of arsenic absorbed since 
the balance of the dose was not accounted for.
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• The oral cancer slope factor (CSF) for arsenic, which is 1.5E+00 (mg/kg-day)’^ (USEPA, 
2003).

r/ONAL 1

Data for human fecal excretion of arsenic do exist. Pomroy et al. (1980) gave 6 male subjects 
radiolabelled arsenic acid (f^As]H3AsO4) in gelatin capsules followed by a glass of water. The 
presence of arsenic in the body, urine, and feces was measured using a whole body radiation 
counter. The authors report that for the six subjects the average total excretion over 1 days was 
6.1+2.8% in feces. It is not possible to determine how much of this arsenic was first absorbed and 
then excreted. The total recovery of arsenic (urine plus feces) was 68.4+4.0% of the single oral 
dose. The remaining arsenic was reported to be present in the body tissues; virtually the entire dose 
could be accounted for. This suggests a minimum absorption of 94% (100% - 6%) of orally ingested 
arsenic.
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Oral-Soil AAF
The oral-soil AAF for arsenic is defined as: (absorption of arsenic in humans from ingested soil) / 
(absorption of arsenic in humans in the epidemiological study from ingested water).

The study was conducted to determine arsenic absorption from soil and house dust impacted by 
smelter activities near Anaconda, Montana. The Cynomolgus monkeys each received sequential 
treatments of iv sodium arsenate and three oral treatments: soil arsenic in capsules, house dust

taken as arsenic trioxide (AS2O3) or as natural arsenic present in shrimp. The remainder of the dose, 
more than 95%, was recovered in urine in three experiments where total recoveries ranged from 74 
to 115%. Based on the fecal excretion data from this study, it can be estimated that at least 95% of 
the ingested arsenic was absorbed. The fecal excretion data are consistent with those of Pomroy et 
al. (1980) and Bettley and O'Shea (1975).
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Oral-Water AAF
The oral-water AAF for arsenic is defined as: (absorption of arsenic in humans from ingested water) / 
(absorption of arsenic in humans in the epidemiological study from ingested water). Since the route, 
matrix, and species are the same for the potential exposure in a risk assessment and the exposure in 
the dose-response study, the AAF is by definition 1.0. Moreover, the above results suggest that 
virtually all soluble inorganic arsenic administered orally in water can be absorbed from the 
gastrointestinal tract. Thus, it is assumed here that 100% of the arsenic was absorbed in the dose
response studies, in which humans ingested arsenic as a component in drinking water, and in the 
exposure route of concern - human ingestion of drinking water. Therefore, the AAF can also be 
defined as (100%)/(100%) = 1.

Fecal excretion data from oral studies provide a minimum estimate of absorption, because it cannot 
be determined how much of the dose was first absorbed and then excreted into the feces. However, 
a study in humans injected intravenously with arsenic suggests that absorbed arsenic may be 
excreted, presumably from bile, into the feces. Mealy et al. (1959) administered radiolabelled 
arsenic by intravenous injection. Between 57% and 90% of the injected dose was recovered in urine 
in 10 days. Fecal excretion accounted for 1.3% of the dose after seventeen days in one individual. 
A second subject excreted 0.2% of the intravenous dose into the feces in one week. Both results 
indicate some excretion of arsenic into the feces. Virtually all of the remaining dose was recovered 
in the urine. Biliary excretion of arsenic has been demonstrated in rats, rabbits, and dogs (Klaassen, 
1974; Gregus and Klaassen, 1986). This indicates that a portion of the arsenic found in feces in 
studies using oral dosing may have been first absorbed and then excreted.

An oral-soil AAF of 0.3 is recommended for arsenic in soil and dust in cases where site-specific 
information is not available. The 0.3 value is based on the high end of relative bioavailability 
estimates for arsenic ingested in soil and dust by Cynomolgus monkeys (Freeman et al., 1995).

The urinary excretion data from the oral studies discussed above provide minimum estimates of 
arsenic absorption ranging from 45% to 95%. The fecal excretion data suggest that, at a minimum.
95-96% of an orally administered dose of arsenic is absorbed. The study of intravenously 
administered arsenic suggest that biliary excretion can occur. Therefore, it can conservatively be 
concluded from the above studies that virtually 100% of an orally administered dose of soluble 
inorganic arsenic can be absorbed in humans.

Oral-Diet AAF
The AAF (oral-diet) for this chemical is defined as: (absorption in humans from ingested 
diet)/(absorption in humans from arsenic in water). Gastrointestinal absorption of arsenic from diet is 
assumed to be 100% in the absence of other information. Therefore, the AAF (oral-diet) is 
(100%)/(100%) = 1.
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other Relevant Studies

Derivation of the AAF (Oral-Soil) for Arsenic
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oral-soil AAF of 0.3 is recommended for arsenic in soil and dust in cases where site-specific 
information is not available. The 0.3 value is based on the high end of relative bioavailability 
estimates for arsenic ingested in soil and dust by Cynomolgus monkeys (Freeman et al., 1995). 
This study was selected to derive the oral-soil AAF for arsenic because, of the animals models 
studied thus far, the monkey is more physiologically and anatomically similar to humans than are 
rats, rabbits, swine, or dogs.
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Dermal-Soil AAF
A recommended default value for inorganics of 0.1 percent for the dermal absorption of arsenic from 
soil (USEPA Region 4, 2000) has been used. Assuming that the gastrointestinal absorption of 
arsenic from drinking water is 100%, results in an AAF (dermal-soil) of 0.1%/100% = 0.001.

Other studies of various forms of arsenic support the conclusion that arsenic in soil is poorly 
absorbed. At the Murray Smelter Superfund site in Utah, a site-specific relative bioavailability 
adjustment value for arsenic in soil of 0.26 was derived based on an immature swine study 
comparing absorption of arsenic in soil from the site to absorption of soluble sodium arsenate (Weis 
et al., 1996; USEPA,1997). In a similar swine study performed at the Ruston/North Tacoma 
Superfund site in Washington, the site-specific relative bioavailability adjustment value for arsenic in 
slag dust was 0.42 (USEPA, 1996). Groen et al. (1994) fed ore-containing soil or administered 
soluble arsenic iv, sequentially to beagle dogs. When compared to iv administration, bioavailability of 
arsenic from ore-containing soil was approximately 8%. In rabbits, the absorption of arsenic 
(primarily as CusAsSa) in soil from a site in Anaconda, Montana was only 24%, while the absorption 
of a soluble form arsenic from water was 50% (Freeman et al., 1993). Rats fed soil containing mine 
waste absorbed only one tenth times as much arsenic as rats dosed with soluble arsenic (Yanez et 
al., 1993). Arsenic selenide, a highly insoluble form, was administered to humans as a fine powder 
and no increase in urinary arsenic was observed (Mappes, 1977). Thus, absorption in this study 
was probably low or negligible.

Dermal-Water AAF
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by 
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at 
which the chemical passes into and through the skin from an aqueous solution. By definition, the 
dose estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are 
based on administered doses. An adjustment is necessary to account for the absorption in the 
dose-response study. In order to use consistent dose-response criteria across all exposure 
pathways, the AAF is used to make an adjustment to the absorbed dermal dose, instead of adjusting 
the dose-response criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose
response study). Thus, the AAF (dermal-water) is (100%)/(100%) = 1 for both potential carcinogenic 
and noncarcinogenic effects.

arsenic in capsules, and sodium arsenate solution administered by gavage. Absolute bioavailability 
values for arsenic administered in soil, dust, and solution were calculated based on (1) total urinary 
arsenic excretion and (2) blood arsenic levels, each normalized based on intravenous data. The 
bioavailability of arsenic in soil and dust relative to soluble arsenic in solution ranged from 10% to 
30%, depending or whether urinary or blood values were used. Results from this study were used 
by USEPA to derive the oral-soil AAF of 0.183 and oral-dust AAF of 0.258 used in the risk 
assessment at the Anaconda Superfund site (Walker and Griffin, 1998).
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1 (for carcinogenic effects)

Inhalation AAF
The inhalation unit risk for assessing carcinogenic effects of arsenic is 4.3E-03 (gg/mV- This 
corresponds to an inhalation CSF of 15 (mg/kg-day)'\ assuming a 70 kg adult breathes 20 m^ air per 
day. The unit risk is based on human epidemiological studies, and it is assumed for the purposes of 
this report that inhalation absorption of arsenic in humans in the exposure scenarios is the same as 
that of humans in the dose-response study. It is assumed by USEPA that absorption of arsenic 
adsorbed to respirable particles that are retained in the lung is 30%. Therefore, the AAF (inhalation) 
is (30%)/(30%) = 1.0 for carcinogenic effects.
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Summary of AAFs for Barium

REFERENCES
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1.0 
1.0
1.0
0.001
1.0
1.0

A recommended default value for inorganics of 0.1% was assumed for dermal absorption from soil in 
the absence of data on the dermal absorption of barium (USEPA, 2000). Thus, the AAF (dermal-soil) 
is 0.001.

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA 
Region 4. Atlanta, GA. Update 05/30/00. 

[URL:http://www.epa.gov/region4/waste/oftecser/otsguid.htm]

The inhalation dose-response value for barium (1.43E-04 mg/kg-day) is based on the USEPA RfC, 
which is derived from an inhalation study in rats. It is assumed that absorption in humans from 
respirable particles retained in the lung is the same as absorption of BaCOs dust particles in rats. 
Thus, the AAF (inhalation) is 1.

The USEPA oral RfD for barium (7E-02 mg/kg-day) is based on a drinking water study in humans in 
which healthy male volunteers consumed barium chloride. The gastrointestinal absorption in humans 
of other forms of barium from surface water or groundwater is assumed to be the same. Thus, the 
AAF (oral-water) is 1. The absorption of barium in humans from dietary constituents is reported to be 
greater than 91% (Lisk et al., 1988). It is assumed that the absorption from drinking water is 100%. 
Thus, the AAF (oral-diet) is 1. It is further assumed that the gastrointestinal absorption from soil is the 
same as from the diet (91-100%). Thus, the AAF (oral-soil) is assumed to be 1.

Oral-Water 
Oral-Diet 
Oral-Soil 
Dermal-Soil 
Dermal-Water 
Inhalation

3
r/ONAL
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The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantitating risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the 
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated 
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on 
administered doses. An adjustment is necessary to account for the absorption in the dose-response 
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is 
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response 
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For 
barium the AAF (dermal-water) is (100%)/(100%) = 1.

Lisk, D.J., C.A. Bache, LA. Essick, C.M. Reid, M. Rutzke, and K. Crown. 1988. Absorption and 
excretion of selenium and barium in humans from consumption of brazil nuts. Nutrition 
Reports International 38:183-192.
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Summary of AAFs for Beryllium

REFERENCES
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1.0
1.0
1.0
0.1
100
1.0

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA 
Region 4. Atlanta, GA. Update 05/30/00. 

[URL:http://www.epa.gov/region4/waste/oftecser/otsguid.htm]

The USEPA oral RfD of 2E-03 mg/kg-day is based on a dietary study in dogs. Beryllium is very poorly 
absorbed across the gastrointestinal tract with several investigators reporting less than 1% absorption 
of ingested beryllium (ATSDR, 1987). It is assumed that the absorption of beryllium in the diet, soil and 
sediment is the same as that in drinking water. Thus, the AAF (oral-diet), the AAF (oral-soil), the AAF 
(oral-sediment), and the AAF (oral-water) are all 1.

Both the inhalation CSF of 8.4 (mg/kg-day)’^ and the inhalation of RfD of 5.71 E-06 mg/kg-day were 
derived from epidemiological data based on occupationally exposed workers. It is assumed that the 
absorption of inhaled beryllium in the environment is the same as in the dose-response study. Thus, 
the AAF (inhalation) is 1.

Oral-Water
Oral-Diet 
Oral-Soil 
Dermal-Soil 
Dermal-Water 
Inhalation
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ATSDR (Agency for Toxic Substances and Disease Registry). 1987. Draft Toxicological Profile for 
Beryllium. ATSDR, Atlanta, GA.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantifying risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which 
the chemical passes into and through the skin from an aqueous solution. By definition, the dose 
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are 
based on administered doses. An adjustment is necessary to account for the absorption in the 
dose-response study. In order to use consistent dose-response criteria across all exposure 
pathways, the AAF is used to make adjustment to the absorbed dermai dose, rather than 
adjusting the dose-response criteria. Here, the AAF is defined as (100%)/(estimated absorption in 
the dose-response study). For beryllium, the AAF (dermal-water) is (100%)/(1%) = 100.

Dermal absorption of beryllium is also reported to be poor, although specific estimates were not 
located (ATSDR, 1987). A recommended default value for inorganics of 0.1% for the dermal 
absorption from soil has been used (USEPA, 2000). Assuming that the gastrointestinal absorption of 
beryllium from the drinking water study was 1%, results in an AAF (dermal-soil/sediment) of 
(0.1%)/(1%) = 0.1.



CADMIUM

These AAFs are appropriate for use with the following dose-response values for cadmium:

Absorption in the Dose-Response Study
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It should be noted that USEPA (1993) performed a case study on cadmium to determine if there was 
adequate evidence to support the different media-specific (i.e., food and water) RfDs. In the study, 
information was used from 35 published studies where rats ingested cadmium in either rat chow or 
drinking water ad libitum for chronic durations and cadmium levels in the liver and/or kidney were 
subsequently measured. Based on the analysis, the bioavailability of cadmium ingested in food was 
not measurably different from that ingested in water in non-fasted rats (fed ad libitum). Instead, in 
this non-fasting scenario, total diet rather than the actual medium of exposure, appeared to be more 
of a determining factor for the uptake of cadmium from the Gl tract. Based on these results, USEPA 
(1993) recommended that distinct RfDs for cadmium ingested in food and drinking water not be 
based on the assumption that the bioavailability of cadmium in drinking water is greater than that of 
cadmium in food (also published as Ruoff et al., 1994).

• The oral Reference Dose (RfD) for exposures to cadmium in water, which is of 5E-04 mg/kg-day 
(USEPA, 2003)

Sauget Area 2 
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• The oral Reference Dose (RfD) for exposures to cadmium in food, which is 1 .OE-3 mg/kg-day 
(USEPA, 2003)

The noncarcinogenic dose-response values for cadmium are based on a one-compartment 
toxicokinetic model that evaluated a large quantity of both human and animal toxicity data (Friberg et 
al., 1974; USEPA, 1985). The RfDs are based on the highest level of cadmium in the human renal 
cortex (i.e. the critical level) not associated with significant proteinuria (i.e. the critical effect). This 
critical level has been estimated to be 200 pg/gm wet weight human renal cortex. The toxicokinetic 
model assumes that 0.01% of the cadmium body burden is eliminated per day (USEPA, 1985). In 
deriving the RfDs for cadmium, USEPA assumed that absorption was different for cadmium ingested 
in food and water (the model itself does not provide estimates for absorption of cadmium ingested in 
water). Using a 5% absorption factor for drinking water exposure and a 2.5% absorption factor for 
dietary exposure, USEPA estimated that a daily intake of 0.005 and 0.01 mg/kg-day, respectively 
would be required to produce a concentration of 200 ug/gm wet weight in the renal cortex during a 
lifetime of exposure (USEPA, 2003). These values were divided by 10 to obtain the RfDs of IE-03 
(diet) and 5E-04 mg/kg-day (water). Because these absorption values were used by USEPA to 
derive the dose-response values for cadmium, they will also be used to determine the /\AF values 
for cadmium.
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AAF (Oral-Water)
The AAF (oral-water) is defined for cadmium as: (absorption in humans from ingested water) / 
(absorption from water in the toxicokinetic model). Absorption of approximately 5% was assumed in 
the toxicokinetic model for cadmium administered orally in water. Therefore, since the toxicokinetic 
model is for the same route and matrix relevant to the human exposure of concern, the /\AF is 
simply 1, or (5%)/(5%). This AAF is intended to be used with the RfD for water. As discussed 
above, USEPA (1993) concluded that, (1) in non-fasting scenarios, the absorption of cadmium 
ingested in water is likely the same as the absorption of cadmium ingested in the diet and (2) that 
distinct RfDs for cadmiurn ingested in food and drinking water should not be based on the

• The inhalation cancer slope factor (CSF) for cadmium, which is 6.3 (mg/kg-day)'^ (USEPA, 
2003) .
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Therefore, using the RfD for cadmium ingested in water, with oral-water AAF of 1, may overestimate 
the toxicity of cadmium ingested in water.

From the data presented in Table 1, it is evident that absorption from both the sand- and clay-based 
soils was less than absorption of the same dose of cadmium when administered by oral gavage. The 
average relative absorption of cadmium from the soils (compared to the oral aqueous gavage data) is 
41.5%. Thus, oral absorption of cadmium from soils is roughly half of that from an aqueous solution.

assumption that the bioavailability of cadmium in drinking water is greater than that of cadmium in 
food (also published as Ruoff et al., 1994).

Second, the method of preparation of cadmium-containing soils is unlikely to mimic the physical 
state of cadmium in weathered soils, where it would be expected to be present in complex 
mineralogical forms. However, since this is the only study available that evaluates cadmium 
absorption from soils, it must be considered.

Sauget Area 2 
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AAF (Oral-Soil)
The AAF (oral-soil) is defined for cadmium as: (absorption in humans from ingested soil) / 
(absorption from diet in the toxicokinetic model). The AAF (oral-soil) of 1 is derived below. This AAF 
is intended to be used with the RfD for diet.

AAF (Oral-Diet)
The AAF (oral-diet) is defined as: (absorption in humans from ingested diet)/(absorption from diet in 
the toxicokinetic model). Absorption of approximately 2.5% was assumed in the toxicokinetic model 
for absorption of cadmium from diet. Thus, since the toxicokinetic model is for the route and matrix 
relevant to human exposure, the AAF is simply 1. This AAF is intended to be used with the RfD for 
diet.

Griffin et al. (1991) have studied the absorption of radiolabelled ^°®GdGl2 present in an aqueous 
slurry with sand or clay soils. CrkCD BR rats (4/sex/dose) were administered cadmium by IV (0.5 
mg/kg), oral gavage of an aqueous solution (8 or 40 mg/kg), or oral gavage of an aqueous sandy- 
loam or clay-loam slurry (8 or 40 mg/kg). The cadmium containing soils were prepared by mixing a 
soil sample with an aqueous solution of ^°®CdCl2, allowing the soil to dry, and then resuspending the 
soil in an aqueous slurry. Blood was collected at intervals up to 48 hours post-dosing and analyzed 
for ^“^Cd by liquid scintillation counting. Absorption of cadmium was measured based on the area 
under the blood concentration vs. time curve (AUG), using either the IV group or the aqueous oral 
gavage group AUG as the comparative standard. The results of the Griffin et al. (1991) study are 
presented in Table 1.

Two points must be considered before evaluating the data in this experiment. First, the 
concentration of cadmium in soil that would support an 8 mg/kg-day dose in a 15 kg child assumed 
to ingest 200 mg of soil per day would be 600,000 ppm. The concentration of cadmium in soil that 
would support this dose in a child assumed to exhibit pica behavior, i.e., ingest 10 g soil/day, would 
be 12,000 ppm. Likewise, a 40 mg/kg dose is equivalent to exposure by a pica child to soils that are 
60,000 ppm cadmium. These high dose levels may have been required in the experiment based on 
detection limit constraints. However, soil concentrations of cadmium at Superfund sites are unlikely 
to be as high any either of these values. Therefore, only the results of the lower test groups will be 
considered in the development of the AAF.



Table 1. Data from Griffin et al. (1991) for Cadmium

AAF = (2.5%)! (2.5%) = 1.

J;\lndl_Service\Project Rles\Sauget-Area 2\HHRA\Appendices\Appendix H (AAFs).doc HM5

sa
RELATIVE 
ABSORPTION**

* Absolute absorption is relative to IV dose group data. 
** Relative absorption is relative to aqueous oral gavage dose group data at the same dose.

AAF (Dermal-Soil)
The AAF (dermal-soil) is defined for this chemical as: (absorption in humans from dermal contact 
with soil) / (absorption from food in the toxicokinetic model). The AAF (dermal-soil) of 0.04 is derived 
below. This value is to be used with the RfD for diet.

The Griffin et al. (1991) study does suggest that site-specific information derived from the actual 
soils present could result in an AAF that is either lower or higher than that derived here. Such 
information could be obtained either from appropriate absorption studies in animals or from in vitro 
extraction experiments under conditions mimicking the stomach, i.e., pH 2.
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A typical default assumption in the absence of data would be simply to assume that absorption from 
soil was the same as from diet. Therefore, using either approach gives similar results; thus the AAF 
(oral-soil) is 1.

One must now attempt to use these data for human exposure assessment. The estimate of human 
oral absorption of cadmium comes from a toxicokinetic model that was based on many human and 
animal studies. In that model, the absorption of cadmium from food (2.5%) is estimated to be half of 
that from drinking water (5%) in humans. Although the absolute absorption values are not directly 
comparable between rats and humans, a comparison of absorption from soil and water can be made 
between the two species. Cadmium absorption from soil in rats is approximately half of that from 
water, as shown above. Assuming that the comparison of cadmium absorption from soil and water 
in rats can be extrapolated to humans, then it can be concluded that absorption in humans of 
cadmium from soil should be half that from water. In this case, human absorption of cadmium from 
water is 5%. Therefore, oral absorption of cadmium from soil would be 2.5%, which is equivalent to 
human absorption of cadmium from food. The AAF (oral-soil) is defined for cadmium as: 
(absorption in humans from ingested soil) / (absorption from diet in the toxicokinetic model). 
Therefore, the AAF for oral exposure to cadmium containing soils, to be used with the RfD for 
cadmium ingested in food, is:
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A more recent study also indicates that oral absorption of cadmium from soils is roughly half of that 
from an aqueous solution in rats (Schilderman et al., 1997). Based on blood cadmium levels, 
bioavailability in rats ingesting cadmium chloride in soil was 43% of that in rats ingesting cadmium 
chloride in saline solution. The authors concluded that the soil matrix significantly reduced the 
absorption of cadmium from the gastrointestinal tract.

100
100
61.9
84.5
21.1
13.0

/NTERNAr/OAfAL

DOSE 
(mg/kg)
0.5____
8_____
40____
8_____
40____
8_____
40

ABSOLUTE
ABSORPTION*
100_________
0.95_________
1.85_________
0.6__________
1.6
0.2___________
0.2

TEST
GROUP
J___
2______
3 _____
4 _____
5
6 _____
7

ROUTE OF 
EXPOSURE
JV_______ _
Oral/Water_____
OralA/Vater
Oral/Sand______
Oral/Sand 
Oral/Clay______
Oral/Clay
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The inhalation unit risk for cadmium (1.8 x 10'® (ug/m®)'^) is derived from a human occupational 
inhalation study. This corresponds to an inhalation CSF of 6.3 (mg/kg/day)'\ It is assumed that
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1 
1
1 .
0.04

AAF (inhalation)
The AAF (inhalation) is defined for potential carcinogenic effects as: (absorption in humans from 
inhaled materials)/(absorption in workers from inhaled materials). The inhalation AAF (carcinogenic) 
of 1.0 is derived below.

Griffin, S., R. Rubenstein, S. Irene, C. DeRosa and H. Choudhury. 1991. Bioavailability in Rats of 
Metals Adsorbed to Soils. USEPA, Washington, D.C. Hazleton Laboratories America, Inc.

A recommended default value for inorganics of 0.1 percent for the dermal absorption of cadmium 
from soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of cadmium 
from food is 2.5%, results in an AAF (dermal-soil) of 0.1%/2.5% = 0.04.

To derive the AAF (dermal-water), the absorption from food of 2.5% assumed in the toxicokinetic 
model is used. Accordingly, the AAF (dermal-water) is 100% / 2.5% = 40. This value is for use with 
the RfD for diet.

Ruoff, W.L, G.L Diamond, S.F. Velazquez, W.M. Stiteler, and D. Gefell. 1994. Bioavailability of 
Cadmium in Food And Water: A Case Study on the Derivation of Relative Bioavailability 
Factors for Inorganics and Their Relevance to the Reference Dose. Regulatory Toxicology 
and Pharmacology, 20:139-160.
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AAF (Dermal-Water)
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming or potable water when bathing. The methodology for 
quantitating risks posed by these exposure pathways uses a chemical-specific permeability constant 
that estimates the rate at which the chemical passes into and through the skin from an aqueous 
solution. By definition, the dose estimated by this procedure is an absorbed dose. The dose
response value for cadmium, however, is based on administered dose. Thus, the AAF (dermal- 
water) is defined as: (100%) / (absorption from diet in the toxicokinetic model).

August 31,2003
Revision 0

Summary of AAFs Derived for Cadmium
Oral-Water
Oral-Diet
Oral-Soil
Dermal-Soil
Dermal-Water
Inhalation

absorption in humans from respirable soil particles retained in the lung is the same as absorption of 
cadmium by workers in the dose-response study. Thus, the AAF (inhalation) for carcinogenic effects 
is 1.

Schildermann, P., E. Moonen, P. Kempkers, and J. Kleinjans. 1997. Bioavailability of Soil-adsorbed 
Cadmium in Orally Exposed Male Rats. Environmental Health Perspectives. 105(2): 234- 
238.

References
Friberg, L., M. Piscator, G.F. Nordberg, and J. Kjellstrom. 1974. Cadmium in the Environment, 2'*’

ed,. CRC Press, Inc., Boca Raton, FL.

(use with RfD-water: 0.0005 mg/kg-day) 
(use with RfD-food: 0.001 mg/kg-day) 
(use with RfD-food: 0.001 mg/kg-day) 
(use with RfD-food)

40 (use with RfD-food)
1 (carcinogenic - use with inhalation CSF: 6.3 (mg/kg-day)'^)
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USEPA. 2003. Integrated Risk Information System (IRIS). [URL: http://www.epa.gov/ngispgm3/iris/ ]
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CHROMIUM VII

Fecal Excretion of Chromium

1.

2.

3.

4.
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Manzo et al. (1983) dosed five male COBS albino rats with radiolabelled chromic chloride by 
intravenous injection. At 24 hours, fecal excretion was 99% of urinary excretion.

Cikrt and Bencko (1979) administered radioactive sodium chromate to female Wistar rats after 
a 24 hour fast by intravenous injection. After 24 hours, fecal chromium was 52% of urinary 
chromium.

Visek et al. (1953) administered intravenous injections of radioactive sodium chromate to rats 
of the Rockland and Carworth strains and measured the metal in urine and feces. At four 
days, fecal excretion was 49% of urinary excretion.

Sayato et al. (1980) administered radioactive sodium chromate by intravenous injection to 
male Wistar rats. At both 4 and 25 days post-injection, fecal excretion was 50% of urinary 
excretion.

The oral-dose response value for chromium VI (0.005 mg/kg-day) is a chronic RfD based on a drinking 
water study in rats. The RfD is based on administered dose units. In order to derive AAFs for 
chromium, it is important to understand the degree to which it is excreted in the feces. Therefore, this 
topic is addressed first, followed by the estimation of absorption in the chromium VI dose-response 
study, and finally the derivation of the AAFs.
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As discussed in the introduction, most absorption studies rely on quantitation of a compound in urine 
and/or feces for absorption determinations. For orally administered compounds, presence of the 
compound in the feces could merely indicate transit of the compound through the Gl tract, or could 
indicate absorption of the compound with subsequent excretion into the feces. The best method for 
the determination of fecal excretion is quantitation of the compound in urine and feces after 
administration of an IV or IP dose. From the data, the ratio of the compound present in the feces to the 
compound present in the urine can be determined. This ratio can then be used with urinary excretion 
data from oral absorption studies to estimate the amount of fecal excretion. The sum of urinary and 
fecal excretion is a estimate of absorption.

Several studies demonstrate that fecal excretion of absorbed chromium is a significant pathway of 
elimination for chromium VI. As the results of these studies are integral to the determination of 
chromium absorption, these studies are reviewed below. A summary of the results are presented in 
Table 5-1.

Sauget Area 2 
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TABLE - Excretion Patterns of IV Administered Chromium VI

Study Route %FflJ

0.02 50%

IV rat 49%

IV 20.8%rat 1 52%

IV 0.11 1 3.27%rat 99%

IP 45%2.2 7 25% 56%mouse

5.
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0.05 to
0.3

0.05

The measured values of fecal excretion as a percentage of urinary excretion from these studies vary 
from 49% to 99%. Not all of these studies are appropriate for the derivation of an average value. 
Several issues must be considered. First, it is not necessary to include the mouse data from the 
Bryson and Goodall (1983) study here, because the study upon which the RfD for chromium III is 
based was performed in rats, and the remaining studies do use rats as the experimental animal.

This evaluation leaves the first two studies mentioned above and as listed in Table 5-1. Thus, the 
results of Sayato (1980) and Visek (1953) on the ratio of fecal to urinary excretion, 50% and 49%, 
respectively, can be used to calculate a mean value of 49.5%. This value for estimating fecal excretion 
is appropriate to use with cumulative urinary excretion data from 4 days post dosing onward because it 
was shown by Sayato (1980) that urinary excretion generally begins to plateau at 4 days.

From the time courses of elimination (Sayato et al., 1980), the relationship between urinary excretion 
at 24 hours and at 96 hours can also be determined. Urinary excretion at 24 hr as a percent of urinary 
excretion at 96 hours is 68%. This value will be used to evaluate oral absorption data that only report 
results up to 24 hours post-dosing. Use of this value assumes that nearly all the administered dose 
will be excreted at 96 hours.

Therefore, in the absence of fecal excretion data for a study of oral absorption of chromium VI, it will be 
assumed that some of the chromium present in the feces is metal that was absorbed from the 
gastrointestinal tract and has been eliminated into the gastrointestinal tract either by biliary excretion, 
or some other mechanism. The fecal elimination will be estimated by assuming that an amount

Bryson and Goodall (1983) administered chromic chloride to CxO mice by IP injection. Urine 
and feces were analyzed by a diphenylcarbazone spectrophotometric method. At four days, 
45% of the dose was recovered in the urine, and 25% of Ifie dose was in the feces. Thus, 
fecal excretion was 56% of urinary excretion.

22%
25% 
17%
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Second, the duration of the experiments must be considered. One study presents the time course of 
elimination of chromium VI in both urine and feces (Sayato et al., 1980). The results of this study 
shows that after a single dose, both urinary and fecal excretion begin to plateau after 4 days. 
Therefore, only studies that have a duration of at least 96 hours should be included in this fecal 
elimination analysis. This means that the results of Cikrt and Bencko (1979) and Manzo et al. (1983) 
will be excluded from analysis as these studies lasted only 24 hours.

%D6sein
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35%
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Estimation of Absorption in the Dose-Response Study

Urinary Fecal Fecal Absorbed Urinary + Fecal Absorbed

I

Human Oral Absorption Studies
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3.4%
4.2%

2.3%
2.8%

Oral-Water AAF
The oral-water AAF for chromium VI is defined as: (absorption of chromium VI in humans from 
ingested water)! (absorption of chromium VI in rats from ingested water). The absorption of chromium 
VI in rats was estimated aboye. The estimation of human absorption of chromium VI in drinking water 
follows.

MacKenzie et al. (1959) gaye radioactiye sodium chromate solutions to nonfasfmg Sprague-Dawley 
rats. Urine, feces, and tissues were collected for 1, 7, or 14 days for different experimental groups. 
Data from the one day group were excluded, because of the slow clearance of chromium from tissues. 
Over 20% of the dose was still in the tissues. Data from the other two groups was used below. On 
average, 97.8% of the dose was recovered in the 7 day group, and 99.3% was recovered in the 14 day 
group.

equivalent to 49.5% of the amount eliminated in the urine is also eliminated in the feces, in addition, it 
will be assumed that urinary elimination at 24 hours post-dosing represents 68% of the total urina^ 
output of chromium VI. This approach assumes that the degree of urinary or fecal elimination is 
independent of the route of administration, and moreover, that fecal elimination occurs in humans as is 
does in rats.
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The average absorption value from the rodent data is calculated from the mean values from 
Donaldson and Barreras (1966) and Sayato et al. (1980) and the two values from MacKenzie et al. 
(1959) as 2.5%. The values range from 0.9% to 4.2%.

1.1%
1.4%

95.3%
94.7%

n k k, 
WrERNAT/OAfAL

Donaldson and Barreras (1966) administered radioactive sodium chromate in water to six fasting 
human subjects. Urine was collected for 24 hours and feces were collected for 6 days. On average, 
91.5% of the chromium was recovered. On average, 2.1% was found in the urine and 89.4% was 
found in the feces. Individual subject data were not presented. The absorbed amount excreted in the 
feces is estimated as (0.495) x (0.021) x 100 = 1.0%. The total amount absorbed is thus estimated as 
(2.1%) + (1%) = 3.1%.
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Donaldson and Barreras (1966) administered radioactive sodium chromate in water to six fasting 
female albino rats. Urine and feces were collected for seven days. On average, 98.5% of the 
chromium was recovered. On average, 0.8% was found in the urine and 97.7% was found in the 
feces. Individual subject data were not presented. The absorbed amount excreted in the feces is 
estimated as (0.495) x (0.008) x 100 = 0.4%. The total amount absorbed is thus estimated as (0.8%) + 
(0.4%) = 1.3%.

Sayato et al. (1980) gave radioactive sodium chromate to four male Wistar rats and collected urine and 
feces for ten days. On average, 99.6% of the chromium was recovered. Of the dose, 0.6% was found 
in the urine, and 99% was found in the feces. The absorbed amount in the feces is estimated as 
(0.495) X (0.006) X 100 = 0.3%. The total amount absorbed is thus estimated as (0.6%) + (0.3%) = 
(0.9%).



Urinary Fecal Fecal Absorbed Urinary + Fecal Absorbed

/

Deriyation of the Oral-Water AAF

To summarize the absorption data:

1.

2.
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86.2%
98%
95.8% 
59.2%

Hansky and Connell (1962) gaye human subjects sodium chromate in an aqueous solution, and 
chromium was analyzed in feces only, for seyeral days. Urinary chromium was not measured. The 
ayerage amount of the dose that was eliminated in the feces was 88.5%. Thus, an estimate of 11.5% 
can be made from this study.

The ayerage absorption yalue from the rodent data is calculated from the mean yalues from 
Donaldson and Barreras (1966) and Sayato et al. (1980) and the two yalues from MacKenzie 
et al. (1959) as 2.5%. The yalues range from 0.9% to 4.2%.

The estimates of human oral absorption of chromium VI range from 1.5% to 13.5%. The ayerage 
absorption of orally administered chromium VI in humans from the aboye studies is 7.6%.

AAF (Oral-Diet)
The AAF (oral-diet) for this chemical is defined as: (absorption in humans from ingested diet) / 
(absorption in rats from ingested water). According to the U.S. ERA, the gastrointestinal absorption of 
chromium VI in rats and humans is similar. Thus, an experiment in which rats were fed chromium VI 
with or without fasting is used as the basis of the AAF (oral-diet). The AAF (oral-diet) is defined as: 
(absorption from diet)/(absorption from drinking water). In rats, Ogawa (1976) found this ratio to be 
1.4%/11% = 0.13. In another experiment, MacKenzie et al. (1959) found the ratio in rats to be 3%/6% 
= 0.5. The mean of these two ratios is 0.3. Thus, the AAF (oral-diet) is 0.3.

Roche et al. (1957) administered radioactiye chromate to four human subjects whose fasting state was 
not reported. Urine and feces were collected for fiye days. Recoyery ranged from 60% to 103%. Data 
is presented for each subject below. Fecal chromium that was absorbed is estimated as aboye: 
(0.495) X (urinary chromium) x 100.
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Although the ayerage yalues of absorption in rats and humans are different, the range of yalues for 
both species oyerlap to the extent that it cannot be concluded that they are significantly different. 
Therefore, it is concluded that the oral absorption of chromium VI from water in rats and humans is not 
significantly different. Thus, the oral-water AAF is 1.0.

In a third study, Ebaugh et al. (1958) orally administered radioactiye sodium chromate in grape juice to 
two patients. On ayerage, 94.5% of the dose was excreted into the feces. The amount not recoyered 
in the feces can be presumed to be absorbed and either eliminated in the urine or stored in the tissues. 
Thus, an estimate of 5.5% can be made from this study.

4.5%
0.9%
3.7%
0.5%

13.5% 
2.7%
11.1%
1.5%

The estimates of human oral absorption of chromium VI range from 1.5% to 13.5%. The 
ayerage absorption of orally administered chromium VI in humans from the aboye studies is 
7.6%.

9%
1.8%
7.4%
1.0%
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Not Fasting:

Urinary Fecal Absorbed Urinary + Fecal Absorbed

Ayerage: 3.8%

Fasting:

Urinary Fecal Absorbed Urinary + Fecal Absorbed

Ayerage: 8.2%
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Estimates of oral absorption can be made form the data of MacKenzie et al. (1959) and Ogawa (1976) 
in which absorption in fasted and unfasted animals are compared.

5.3%
5.7%

2.6%
2.8%

3.4%
4.2%

7.9%
8.5%

No studies were found in which chromium VI was added to soil in the laboratory under controlled 
conditions and fed to animals. One laboratory (Witmer and Park. 1989; Witmer et al. 1991) orally 
administered chromium containing soil to rats. The chromium in the soil was approximately 30-35% 
hexayalent chromium. Because of the complicated experimental design, it is not possible to deyelop a 
reliable estimate of absorption from this study.

In a separate experiment Ogawa (1976) fed rats chromium VI with or without fasting. Absorption was 
reported to be 1.4% in nonfasting animals and 11% in fasting animals. This study has been cited in 
U.S. EPA (1984) and ATSDR (1990). A second estimate of the oral-soil AAF can be made from this 
study: (1.4%)! (11%) = 0.13.

Oral-Soil AAF
The Oral-Soil AAF for chromium VI is defined as: (absorption of chromium VI in humans from soil) / 
(absorption of chromium VI in rodents from drinking water).
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The oral-soil AAF to be used in human health risk assessment is the ayerage of the two estimates 
madeaboye: (0.46 + 0.13)/2 = 0.3.

An estimate of the oral-soil AAF is made from the data of MacKenzie et al. (1959). In this experiment 
the seyen day excreta are compared between fasting and nonfasting female albino rats. MacKenzie et 
al. (1959) gaye radioactiye sodium chromate solutions to the rats. Urine, feces, and tissues were 
collected for 1, 7, or 14 days for different experimental groups. Data from the one day group were 
excluded, because of the slow clearance of chromium from tissues. Oyer 20% of the dose was still in 
the tissues. Data from the other two groups was used below. As done elsewhere, the amount of 
chromium in the feces that was absorbed and then excreted was estimate by multiplying the urinary 
amount by 0.495.

2.3%
2.8%

1.1%
1.4%

The ratio between the nonfasting rats and the fasting rats yields an estimate of the degree to which the 
presence of food in the gastrointestinal tract inhibits the absorption of chromium VI in rats. It is 
assumed that the absorption of chromium VI in soils would be inhibited to the same degree compared 
to drinking water. Thus, an estimate for the oral-soil AAF is (3.8%) / (8.2%) = 0.46.
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Summary of AAFs for Chromium VI
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Cikrt, M. and V. Bencko. 1979. Biliary Excretion and Distribution of ®''Cr(lll) and ^^Cr(Vl) in Rats. J. 
Hyg., Epimed., Microb. and Immun. (3);241-246.

Bryson, W.G. and C.M. Goodall. 1983. Differential Toxicity and Clearance Kinetics of Chromium(lll) 
or (VI) in Mice. Carcinogenesis 4(2);1535-1539.

ATSDR. 1990. Toxicological Profile for Chromium. Agency for Toxic Substances and Disease 
Registry. Atlanta, GA.

Thus, the dermal-water AAF is defined as: (100%)/ (absorption in rats from ingestion of aqueous 
solutions). This AAF is derived using the estimate of absorption from aqueous solutions derived above 
from rodents (2.5%). Accordingly, the dermal-water AAF is: (100%)! (2.5%) = 40.

Dermal-Water AAF
The dermal-water AAF is used when estimating the human risks posed by dermally contacting surface 
water when wading or swimming or potable water when bathing. The methodology for quantitating 
risks posed by these exposure pathways uses a chemical-specific permeability constant that estimates 
the rate at which the chemical passes into and through the skin from an aqueous solution. By 
definition, the dose estimated by this procedure is an absorbed dose. The dose-response value for 
this chemical, however, is based on administered dose. The AAF can be used to make an adjustment 
of the exposure dose.

Collins, R.J., P.O. Fromm and W.D. Collings. 1960. Chromium Excretion in the Dog. Am. J. Physiol. 
201 (5):795-798.

Dermal-Soil AAF
Cal-EPA (1994) recommends a dermal absorption adjustment factor of 0%, because chromium VI 
has not been shown to be carcinogenic by the dermal route. Horowitz and Finley (1993) 
demonstrated that the fraction of chromium VI released as soluble chromium by real human sweat is 
less than 0.1%. In addition to the low bioaccessibility of chromium VI, measurable absorption of 
soluble chromium VI is unlikely because the skin in an effective barrier (Paustenbach et al., 1997). 
Finley and Paustenbach (1997) state that systemic uptake of chromium VI following dermal contact 
with soil does not occur to a degree that warrants quantitative evaluation in a risk assessment. 
Accordingly, the dermal-soil AAF is 0.
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Inhalation AAF
The CSF of 42 (mg/kg/day)"'' for assessing carcinogenic effects of inhalation of chromium VI is based 
on human epidemiological studies. It corresponds to an inhalation unit risk of 1.2 x lO'^ (pg/cu.m)'\ 
According to EPA, the CSF should not be used if air concentrations exceed 0.8 pg/cu.m. It is assumed 
that the absorption of chromium VI from respirable particles or aerosols that are retained in the lung is 
the same as the absorption of chromium VI by humans in the dose-response studies. Thus, the AAF 
(inhalation) is 1.0.
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COBALT

Summary of AAFs for Cobalt
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Oral-water 
Oral-soil 
Dermal-soil 
Dermal-water 
Inhalation

A recommended default value for organics of 1% was assumed for dermal absorption of cobalt from 
soil (U.S. EPA, 2000). Thus, the AAF (dermal-soil) is (1 %)/(100%) = 0.01.

1
1
0.01
1
1

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA 
Region 4. Atlanta, GA. Update 05/30/00. 
[URL:http://www.epa.gov/region4/waste/oftecser/otsguid.htm]

The oral noncarcinogenic dose-response value (RfD) (2E-2 mg/kg-day) is based on observations of 
humans undergoing dialysis. Absorption in the dose-response study is assumed to be 100%. It is 
assumed that absorption in this study is complete and is the same for drinking water, and soil ingestion 
exposures. Thus, the AAF (oral-water), and the AAF (oral-soil) are 1.
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The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface Water when wading or swimming. The methodology for quantitating risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the 
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated 
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on 
administered doses. An adjustment is necessary to account for the absorption in the dose-response 
study. In order to use consistent dose response criteria across all exposure pathways, the AAF is 
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response 
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus, 
the AAF (dermal-water) is (100%)/(100%) = 1.
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Ttie inhalatiori noncarcinogenic RfD value for cobalt (5E-06 mg/kg-day) is derived from a human 
occupational study. The inhalation CSF (9.8E+0 (mg/kg-day)'^) is based on an inhalation study in mice. 
It is assumed that the absorption in humans is the same as absorption of cobalt in mice. Thus, the AAF 
(inhalation) for both carcinogenic and noncarcinogenic effects is 1.
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COPPER

Summary of AAFs for Copper
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The oral RfD for copper (3.7E-02 mg/kg-day) is converted from a drinking water standard of 1.3 mg/L, 
and is based on an oral study with copper sulfate in humans (USEPA, 1997). It is assumed that this 
was a dietary study and that the absorption from diet is the same as the absorption from drinking 
water. Thus, the AAF (oral-water) and the AAF (oral-diet) are both 1. It is also assumed that the 
gastrointestinal absorption from diet and soil is the same. Thus, the AAF (oral-soil) is 1.

The USEPA (USEPA, 2000) recommended default value of 0.1% for dermal absorption of inorganics 
was assumed for dermal absorption of copper. According to Weber et al. (1969) ingested copper salts 
are 60% absorbed in humans from the diet. Thus, the AAF (dermal-soil) is 0.1%/60% = 0.002.
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USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA 
Region 4. Atlanta, GA. Update 05/30/00. 
[URL; http;//www.epa.gov/region4/waste/oftecser/otsguid.htm ]

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantitating risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the 
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated 
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on 
administered doses. An adjustment is necessary to account for the absorption in the dose-response 
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is 
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response 
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For 
copper, the AAF (dermal-water) is (100%)/(60%) = 1.67.

1
1
1
0.002
1.67

L_

Weber, P.M., S.M., O'Reilly, M. Pollycove, and L. Shipley. 1969. Gastrointestinal absorption of 
copper: studies with ®^Cu, ®®Zr, a whole-body counter and the scintillation camera. J. Nucl. 
Med. 10:591-596.
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MANGANESE
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Oral-water 
Oral-diet 
Oral-soil 
Dermal-soil 
Dermal-water 
Inhalation

The oral RfD for exposure to manganese in non-food media such as drinking water, soil, etc., is 2.4E- 
02 mg/kg-day. This value is based on the dietary RfD after the application of a modifying factor of 3 
and subtraction of dietary intake from the LOAEL. The AAF (oral-water) and AAF (oral-soil) are 
assumed to be 1.‘

The inhalation RfC for manganese is 5.0E-05 mg/m®. This corresponds to an inhalation RfD of 1.43E- 
05 mg/kg-day. The value is based on a human occupational epidemiological study. Absorption of 
airborne manganese is assumed not to differ from that in the dose-response study. Therefore, the 
AAF (inhalation) is 1.

The oral RfD for dietary intake of manganese is 1.4E-01 mg/kg-day based on human consumption 
studies. Because these are dietary studies, the /\AF (oral-diet) is by definition 1.

Summary of AAFs for Manganese
1.0
1.0
1.0
0.01
10.0
1.0

No studies have been found that address the dermal absorption of manganese from soils. A default 
value for the absorption of metals from soil is 0.1% (USEPA, 2000). Assuming a 10% absorption of 
manganese from the diet, the AAF (dermal-soil) is (0.1 %/10%) = 0.01.

The /KAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantifying risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the 
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated 
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on 
administered doses. An adjustment is necessary to account for the absorption in the dose-response 
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is 
used to make adjustment to the absorbed dermal dose, rather than adjusting the dose-response 
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For 
manganese, the AAF (dermal-water) is 100%/10% = 10.
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INORGANIC MERCURY

Derivation of the RfD for Inorganic Mercury

Estimation of Absorption in the Dose-Response Study

Residual Body Burden
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The AAFs developed in this document for inorganic mercury are applicable to soluble forms of 
mercury; i.e., they are applicable to most forms of inorganic mercury except mercuric sulfide. As 
shown below, the gastrointestinal absorption of mercuric sulfide is much lower than that of mercuric 
chloride, the compound upon which the RfD is based. Thus, the use of the following AAFs will cause 
an overestimation of the risks posed by mercuric sulfide. If it is known from site history or mercury 
speciation analyses that the mercury present in some environmental media is mercuric sulfide, then it 
may be appropr iate to derive a mercuric sulfide-specific set of AAFs.

From these three LOAELS, the experts determined that 0.3 mg/kg-day was an appropriate average 
LOAEL from which to derive a chronic RfD. The resulting RfD is in administered dose units assuming 
an oral gavage dosing regimen with aqueous solutions. Thus, an estimation of absorption of inorganic 
mercury in rats from oral gavage is required for the development of the AAFs.

Clarkson (1971) fed mice diets containing an unreported dose of 2°3HgCl2. The body burden of 
mercury was measured by whole body radioactivity counting. After an initial sharp increase in

The dose-response value for inorganic mercury (3.0E-4 mg/kg-day) is a chronic RfD based on three 
subchronic studies in which rats were dosed with mercuric chloride either by gavage or by 
subcutaneous injection. This RfD is intended to be used for risk assessment of water, soils, and 
sediments containing unspeciated mercury. In addition, it should be used in all situations in which 
mercury has been speciated and found to be inorganic mercury.
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The above RfD should not be used for risk assessments in which fish uptake of mercury is modeled 
from any source, and human consumption of mercury-contaminated fish is estimated. This is because 
the mercury in fish is generally in the form of methyl mercury, or some other organomercury 
compound. Therefore, for fish consumption, the RfD for methyl mercury should be used. In addition, 
the RfD for inorganic mercury should not be used whenever methyl mercury has been specifically 
detected and quantitated in any environmental media.

Sauget Area 2 
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The EPA-derived RfD for mercuric chloride is a consensus value determined by a panel of mercury 
experts who met at EPA in October, 1987. The rat LOAEL for autoimmune effects was based on three 
LOAELs identified in three rat studies. In two studies mercuric chloride was given to the animals by 
gavage as an aqueous solution. LOAELS in these studies were 0.32 and 0.63 mg/kg-day in 
administered dose units. In a third study, mercuric chloride was injected subcutaneously. EPA 
converted the LOAEL of 0.016 mg/kg-day to units comparable to the gavage studies by assuming the 
following: (1) 7% of mercuric chloride is absorbed from the gastrointestinal tract and (2) 100% of 
mercuric chloride is absorbed when injected subcutaneously. The converted LOAEL was 0.23 mg/kg- 
day.

Three studies have been used to estimate the absorption of orally administered inorganic mercury in 
rodents. Two of these studies have defined absorption based on the residual body burden following a 
dose of radiolabelled ^“^Hg. One has determined absorption based on urinary excretion data. Each of 
these will be discussed in turn below.



Urinary Excretion Data
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One study has reported the elimination of inorganic mercury as a fraction of the dose. This was a 
chronic feeding study conducted by Fitzhugh et al. (1950) in which mercuric acetate was administered 
in the diet to mice (20-24/sex/dose) at the following dietary concentrations: 0.5, 2.5, 10, 40, and 160 
ppm. Six months into the study, urine and feces were collected for a 24 hour period and assayed for 
mercury content. Urinary excretion accounted for 0.5%-4.8% of the daily dose, and fecal elimination 
accounted for 40%-60% of the dose (values are the ranges of the averages for the dose groups).

Applying the results of the Gregus and Klassen (1986) study to the Fitzhugh et al. (1980) study, fecal 
excretion of absorbed inorganic mercury could also account for 0.5%-4.8% of the administered daily 
dose (i.e., assuming urinary and fecal excretion are equal). Therefore, it can be concluded from this 
study that 1%-9.6%, or an average of 5.3%, of the ingested dose was absorbed and excreted within a 
24 hr time period. Alternatively, it could be concluded that the portion of the dose not excreted, i.e., 
100% minus 40%-60% or approximately 50% of the dose, was absorbed. The former estimate of 
5.3% and the latter estimate of 50% are minimum and maximum estimates respectively. The results of 
this study are difficult to interpret because the elimination data are from animals who were on a diet 
containing mercury for six months, and the elimination data are only for a 24 hour period. Therefore, 
the 24 hour determination of elimination in this study is not a complete estimation, and only minimum 
and maximum amounts of absorption can be identified.

Walsh (1982) introduced ^“^HgCb (46ug/kg) by gavage in aqueous solution to rats (3-6/group). At 4 hr 
and 43 hr post-dosing, radioactivity measurements were made on: 1) the contents of the Gl tract 
(stomach and the regions of the intestine), and 2) the carcass after the Gl contents had been removed. 
Radioactivity in the eliminated urine and feces were not determined. At 4 hr, 1.5% of the dose was 
associated with the carcass and the balance of the dose was recovered in the Gl contents. At 43 hr, 
2.4% of the dose was associated with the carcass and 3.3% of the dose was recovered in the Gl 
contents. (This 3.3% may or may not be available for absorption, or may have already been absorbed 
and excreted.) Therefore, at 43 hr the remaining 94.3% of the dose had been eliminated from the 
body. The value of 2.4% then is an estimate of the body burden of inorganic mercury.

radioactivity over the course of two days, whole body counts at steady state indicated that 1-2% of the 
daily dose was absorbed. The average of 1.5% is a minimum estimate of inorganic mercury 
absorption because it does not take into account the amount of the dose that was absorbed and then 
excreted either in urine or feces.
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The above studies have estimated the following body burdens of inorganic mercury in rodents: 1.5% 
for inorganic mercury administered with food, and 2.4% for inorganic mercury administered in water. 
Because these values are similar, it can be assumed that the body burden of mercury administered 
with food is the same as the body burden resulting from exposure to mercury in drinking water. Thus, 
an average can be taken to estimate residual body burden of inorganic mercury after oral gavage, 
2.0%.

To use the data of Fitzhugh et al. (1980) it is necessary to estimate fecal elimination from data on 
urinary elimination. The excretion of absorbed inorganic mercury into the urine and feces has been 
demonstrated by Gregus and Klassen (1986). Male Sprague-Dawley rats (4-6/group) were injected 
intravenously with ^“HgCb. Urine and feces were collected, and after 4 days, fecal excretion 
accounted for 15.2% +/- 2.4% of the dose, and 16.3% +/-1.4% of the dose was recovered in the urine. 
Thus it can be concluded from this study that fecal excretion of inorganic mercury does occur and that 
equal percentages of an absorbed dose are excreted into the feces and the urine.

/A/rePAfATfONAL I



Absorption Estimate

The value of 7.3% will be used in the AAF determinations for inorganic mercury.

Absorption in Humans
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The oral absorption value of 7% for inorganic mercury derived above is midway between the minimum 
absorption estimate of 2.1% (Revis et al.. 1992) and a maximum estimate of 10-15% (Clarkson, 1972).

The elimination data of Fitzhugh et al. (1950) provide an estimate of the average minimum absorption 
of 5.3% of inorganic mercury based on excretion data. The total absorption of inorganic mercury can 
be represented by the amount excreted plus the amount retained in the body, which was shown above 
to be 2%. Therefore, the absorption estimate is 2.0% plus 5.3% or 7.3%.

This value is very similar to the value of 7% absorption assumed by ERA in the calculation of the third 
LOAEL used to derive the RfD for inorganic mercury. The 7% value is also supported by two 
additional studies described below.

Revis et al. (1992) orally gavaged five male mice with an unreported dose of ^“^HgCb in a slurry with 
powdered mouse chow. After 10 days, the feces eliminated over that period and the contents of the Gl 
tract were assayed for radioactivity. The remainder of the dose not present in the fecal sample or Gl 
tract was assumed to have been absorbed. The value of absorption of inorganic mercury determined 
from this experiment, 2.1%, is a minimum estimate of absorption because the amount of the dose that 
was absorbed and excreted into the feces was not accounted for.

The data of Clarkson (1971) were reviewed by Clarkson (1972) where it was estimated that the 
measured body burden of inorganic mercury of 1-2%, when corrected for excretion, would result in an 
absorption estimate of 10-15% for inorganic mercury when given orally. Quantitation of this estimate 
was not included in the paper, and, therefore, the results are considered here only for qualitative 
purposes.

Miettinen (1973) estimated the oral absorption of inorganic mercury in humans using radioactive 
mercury and performing whole body counting, as well as analyzing the radiolabel in excreta and blood. 
Ten volunteers ingested a single, unreported dose of mercuric nitrate either in water or bound to calf 
liver protein (4-14 uCi). During the first four to five days, 0.17% of the dose was excreted in the urine 
and 85% of the dose was excreted in the feces. No difference was observed between the water and 
calf liver protein vehicles.

As described above, fecal excretion is a route of elimination of inorganic mercury. Thus, some of the 
mercury found in the feces was unabsorbed metal and some was absorbed and excreted metal. The 
minimum percentage of the administered dose absorbed was 15% (100%-85%) in the Miettinen study, 
if it is assumed that all mercury not excreted in the feces was absorbed. If it is also assumed that fecal 
and urinary elimination are roughly equal in humans, as they are in rats (Gregus and Klaassen, 1986), 
one can estimate the fecal mercury that was excreted as approximately 0.17% of the dose. This

AAF (Oral-Water) and AAF (Oral-Diet)
The AAF (oral-water) and AAF (oral-diet) are defined for inorganic mercury as: (absorption of inorganic 
mercury in humans from ingestion) / (absorption of inorganic mercury in rats from oral gavage). The 
estimate of absorption in rats from oral gavage, 7.3%, was derived above. Human oral absorption is 
discussed below.
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Derivation of AAF (Oral-Water) and AAF (Oral-Diet)

.y

AAF (Oral-Soil); (14.8%)! {7.3%) = 2.0

Mercuric Sulfide
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The above experimental results indicate that the gastrointestinal absorption in humans of soluble 
inorganic mercury (mercuric nitrate) as an aqueous solution is the same as the absorption of the same 
compound when administered as a protein bound species (Miettinen, 1973). This value is 14.8%.

Mercuric sulfide is very insoluble. According to Weast (1978), the solubility of alpha-mercuric sulfide is 
0.000001 g/100 mb. Beta-mercuric sulfide is listed as insoluble. The only study in the literature that 
evaluates the oral absorption of mercury from soil used soils containing mercury primarily in the form of 
mercuric sulfide (Revis et al., 1990). Several experimental studies have shown that gastrointestinal 
absorption of mercuric sulfide is extremely low. The absorption of mercuric sulfide will be discussed 
here followed by a discussion of the Revis study.

suggests that almost all of the metal present in the feces was unabsorbed. Thus, a minimum estimate 
of absorption is 14.8% (15%-0.17%).

The human gastrointestinal absorption value of 14.8% differs from a value of 7% that has been quoted 
in various articles, but which is based on the same experimental study. The Task Group on Metal 
Accumulation (1973) and WHO (1976) both report that 7% of soluble mercury is absorbed in humans 
and cite Rahola et al. (1973). This study is the original publication of work by Rahola and Miettinen. 
The Task Group (1973) and WHO (1976) erroneously gleaned a value of 7% from this work. The 
minimum absorption is, indeed, 14.8% from this experiment, as was reported in a later publication by 
Miettinen (1973).

No relevant studies could be found in the literature regarding the gastrointestinal absorption of 
mercuric chloride, or other soluble mercury species, administered to any animal as a component of or 
mixed with soil. In the absence of absorption data from soil, it is assumed that mercuric chloride and 
other soluble inorganic mercury compounds are absorbed in humans from ingested soil to the same 
degree as when administered as an aqueous solution or as a protein bound species (Miettinen, 1973). 
This value is 14.8%. Therefore, the AAF (oral-soil) is:

AAF (Oral-Soil)
The AAF (oral-soil) is defined for inorganic mercury as: (absorption of inorganic mercury in humans 
from ingested soil) / (absorption of inorganic mercury in rats from oral gavage).

The estimate of absorption of mercury in rats from oral gavage was derived from the literature studies 
presented above to be 7.3%. Accordingly:
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(14.8%)! (7.3%) = 2.0 
(14.8%)/(7.3%) = 2.0

AAF (Oral-Water):
AAF (Oral-Diet):

Sauget Area 2 
HHRA- RI/FS

Sin et al. (1983) administered mercuric sulfide to mice by gavage as an aqueous slurry. The amounts 
of mercury found in various tissues and organs after dosing of 300 pg Hg/week for 2-10 weeks were 
negligible and not statistically different from those of the controls. In the animals dosed with mercuric
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SI
chloride, however, significant accumulation had occurred in kidney and spleen. The authors attribute 
this lack of tissue accumulation to poor absorption of the mercuric sulfide.

In another experiment. Sin et al. (1989) administered mercuric sulfide (6-324 pg Hg/g/day) to mice for 
four days. Very little accumulation in liver and kidney was seen compared to mice receiving mercuric 
chloride. These results again suggest that absorption of mercuric sulfide is very low.

Revis et al. (1990) also showed that mercuric sulfide is poorly absorbed from the gastrointestinal tract. 
The authors performed feeding studies with pure mercuric sulfide which showed that intestinal transit 
time for this compound was much longer than for mercuric chloride. With the pure sulfide, 11.3% of 
the dose was found in the intestinal tract and contents at 96 hours. The time estimated for the metal to 
clear the intestinal tract was 10 days. At this time only 0.4% of the dose had not been accounted for in 
the feces, thus indicating very poor absorption.

In this same study, the absorption of mercury sulfide present in soil was investigated (Revis et al., 
1990). Field samples of soil from a site were mixed with a powdered mouse diet and fed to Swiss 
mice. Analysis of the soil determined that the mercury in the soil was present as 88% mercuric sulfide, 
0.01% methyl mercury, and 7% elemental mercury. The soils were collected from different areas of 
the site and ranged in mercury concentration from 88 ppm to 660 ppm. The various soils were 
administered as 5% of the mouse diet. Seventy animals of both sexes received soil from one of seven 
locations for 24 hours. Animals were returned to the normal diet for 72 hours. Fecal samples were 
collected for 96 hours and analyzed for mercury by the cold vapor technique.

Absorption was defined in this study as the fraction of the administered dose that was not present in 
the feces after 96 hours. The fraction not present in feces ranged from 4-16% for the different 
experimental groups, with an average being 9.1 +/- 4.3 (n=70). As shown above, however, fecal 
excretion is a route of elimination for inorganic mercury. Thus, it is not possible to determine what 
fraction of the amount present in the feces was unabsorbed metal and what fraction was absorbed and 
excreted metal. In addition, as shown below, mercuric sulfide has a long transit time in the intestinal 
tract. Thus, some material present in the animal's body is unabsorbed metal that has not made its way 
through the intestinal tract. The authors suggested that the mercury containing soil would also have 
shown a lower fraction not present in the feces if the animals had been followed for 10 days instead of 
96 hours. Thus, the absorption estimate from this experiment is certainly an over-estimate.

All of the data presented above strongly suggest that the oral absorption of mercuric sulfide and 
mercury from mercuric sulfide containing soil is extremely low. Thus, the AAF (oral-soil) for soils 
containing primarily mercuric sulfide would be close to zero. However, the chemical species of 
mercury are not usually known for environmental samples. It is not known to what extent the presence 
of soil may retard the gastrointestinal absorption of soluble inorganic mercury compounds. 
Accordingly, the AAF (Oral-Soil) derived above must be applicable to mercury species other than 
mercuric sulfide. In the absence of data for soluble mercury species, it has been assumed that

Yeoh et al. (1986) fed mercuric sulfide to Swiss mice as a component of their diet (2976 pg/g) for one 
week. Urinary mercury was analyzed on days 2, 4, and 6, and mercury in kidney and liver was 
measured after one week. Mercury excretion was extremely low. On average, urinary excretion was 
2.55 ng/hr. The amount excreted over seven days at this rate would be 0.4 pg, which constitutes 
0.001% of the total administered dose. Mercury accumulation in liver and kidney was also extremely 
low. Liver mercury levels were 0.6 pg Hg/g and kidney mercury levels were 2.7 pg Hg/g. A maximum 
mercury burden in these tissues can be estimated assuming that 50% of the mouse body weight is 
liver and 50% is kidney. This maximum body burden was 41 pg, which constitutes 0.08% of the total 
administered dose.
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AAF (Dermal-Soil) = (0.05%)! (7.3%) = 0.007

AAF (Dermal-Water) = (100%)! {7.2%} = 13.7

Summary of AAFs for Inorganic Mercury
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AAF (Dermal-Soil)
The AAF (dermal-soil) is defined for this chemical as: (absorption in humans from dermal contact with
soil) / (absorption in rats from aqueous gavage).

Oral-Water 
Oral-Diet 
Oral-Soil 
Dermal-Soil 
Dermal-Water 
Inhalation

gastrointestinal absorption is the same for a soil matrix and for aqueous oral gavage. In this case the 
AAF (Oral-Soil) is 1.0. If it is known that mercuric sulfide or another insoluble compound is present, a 
site-specific AAF can be derived based on animal feeding studies with site soil or extractability studies 
with acidic solutions that mimic the conditions of the stomach.

The AAF (dermal-soil) was derived from the estimate of the fractional dermal absorption of mercury 
from soil documented elsewhere (0.05%) and the estimate rat absorption of 7.3% from Clarkson et al. 
(1972). Accordingly, the AAF (dermal-soil) is:

AAF (Dermal-Water)
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming or potable water when bathing. The methodology for 
quantitating risks posed by these exposure pathways uses a chemical-specific permeability constant 
that estimates the rate at which the chemical passes into and through the skin from an aqueous 
solution. By definition, ti ie dose estimated by this procedure is an absorbed dose. The AAF is used to 
make an adjustment of the exposure dose.

Thus, the AAF (dermal-water) is defined as: (100%) / (absorption of inorganic mercury in rats from 
aqueous gavage). This AAF is derived using the estimate of rat absorption of 7.3% from Clarkson et 
al. (1972). Accordingly, the AAF (dermal-water) is:
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Clarkson, T.W. 1971. Epidemiological and Experimental Aspects of Lead and Mercury Contamination 
of Food. Fd. Cosmet. Toxicol. (9):229-243.
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2.0 
2.0 
2.0 
0.007
13.7
1.0

AAF (Inhalation)
The inhalation RfC for mercury is 3.0E-04 mg/m^. This corresponds to an RfD of 8.57E-05 mg/kg-day. 
The value is based on inhalation exposure in humans. Therefore, the AAF (inhalation) is 1.0.
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NICKEL

These AAFs are appropriate for use with the foliowing dose-response values for nickel:

Absorption in the Dose-Response Study

f'. Absorption from Diet
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The average of this range (1.5%) is pooled with the USEPA (1993) estimates of 1.0, 1.2, and 1.8, to 
derive a mean of 1.3%, which is used here as an estimate of absorption of nickel from the diet for 
both humans and rats.

USEPA (1993) evaluated three studies where nickel was ingested by humans in food, using a 
pharmacokinetic model based on rate of urinary excretion (Horak and Sunderman, 1983; McNeeley 
et al., 1972; Sunderman et al., 1989). Estimated bioavailability of nickel in food ranged from 1.0 to 
1.8%. Two additional studies show similar results. Tedeschi and Sunderman (1957) and Nomoto 
and Sunderman (1970) indicate that human absorption of nickel from diet is 1 -2%.

The USEPA oral dose-response value for the noncarcinogenic effects of nickel (2E-02 mg/kg-day) is 
based on a dietary study of nickel sulfate in rats. The RfD is to be used with both subchronic and 
chronic exposures. The RfD is based on administered dose units. Unfortunately, no detailed studies 
exist that measure the absorption of nickel from dietary components in the rat or any other laboratory 
animal. The absorption data for nickel in laboratory animals are limited to absorption from drinking 
water. Data do exist for absorption of nickel in humans from both drinking water and the diet. 
Comparison of the absorption of nickel from drinking water between laboratory animals and humans 
reveals that percent absorption is very similar for both, and that virtually all of the absorbed nickel is 
rapidly eliminated in the urine (USEPA, 1993). Therefore, for the purposes of developing AAFs for 
nickel, it will be assumed that the percent absorption of nickel from the diet is the same for humans 
and laboratory animals, and that urinary excretion is an accurate measurement of the amount 
absorbed. The absorption of nickel in the diet is discussed below.

In 1993, USEPA performed a case study to determine if there was adequate evidence to support the 
derivation of a relative bioavailability factor for nickel in food and drinking water that could be used 
for assessing risks to the general population (USEPA, 1993). Eleven key studies on bioavailability of 
nickel ingested by humans as well as 8 studies on bioavailability of nickel administered to animals 
were evaluated using a pharmacokinetic model based on rate of urinary excretion. The conclusion 
of the case study was that, for nori-fasting scenarios, there was no difference between the 
bioavailability of nickel ingested in water or in food (USEPA, 1993; Ruoff et al., 1994). Total diet, 
rather than the actual medium of exposure, appears to be more of a determining factor for the 
uptake of nickel from the Gl tract. Therefore, for typical (non-fasting) human exposure scenarios, 
the bioavailability of nickel ingested in water is approximately equal to the bioavailability of nickel 
ingested in food. Therefore, the AAF (oral-water) is 1.

August 31.2003 
Revision 0

AAF (Oral-Water)
The AAF (oral-water) is defined as: (absorption of nickel in humans from ingested water) / 
(absorption of nickel in rats from diet).

• The oral Reference Dose (RfD) for soluble nickel salts, which is 2E-02 mg/kg-day (USEPA, 
2003)
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• The inhalation cancer slope factor (CSF) for nickel refinery dust, which is 8.4E-01 (mg/kg- 
day)-' (USEPA, 2003)



Table 1. Data from Griffin et al. (1991) for Nickel

(
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RELATIVE 
ABSORPTION**

AAF (Oral-Diet)
The AAF (oral-diet) is defined as: (absorption in humans from ingested diet) / (absorption in rats 
from ingested diets). The AAF (oral-diet) of 1.0 is derived below.

Two additional studies show similar results. Tedeschi and Sunderman (1957) and Nomoto and 
Sunderman (1970) indicate that human absorption of nickel from diet is 1 -2%. The average of this 
range (1.5%) is pooled with the USEPA (1993) estimates of 1.0, 1.2, and 1.8 to derive a mean 
estimate of 1.3%, which is used here as an estimate of the fractional absorption of nickel from diet. 
Thus, the AAF (oral-diet) is (1.3%)/(1.3%) = 1.

Absorption in humans and rodents is assumed to be similar. USEPA (1993) evaluated three studies 
where nickel was ingested by humans in food, using a pharmacokinetic model based on rate of 
urinary excretion. Estimated bioavailability of nickel in food ranged from 1.0 to 1.8%.
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The results of the study are presented in Table 1. The average per cent absolute absorption for the 
sand-based soil was 2.95% and was 1.45% for the clay-based soil. The mean absorption for the 
four groups was 2.2% +/- 0.9%.

AAF (Oral-Soil)
The AAF (oral-soil) is defined as: (absorption in humans from ingested soil) / (absorption in rats from 
diet). It is likely that nickel absorption from ingested soil of some types would be less than its 
absorption from dietary components. However, no studies could be located in the scientific literature 
to test this hypothesis.
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100
100 
65.1

DOSE 
(mg/kg)
2.1____
2.1____
21
2.1

TEST 
GROUP
1
2_____
3 _____
4

ABSOLUTE 
ABSORPTION*
100__________ _
4.45__________
5.2
2.8
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Griffin et al. (1991) have studied the absorption of radiolabelled ^^NiCb present in an aqueous slurry 
with sand or clay soils. CrkCD BP, rats (4./sex/dose) were administered nickel by iv (2.1 mg/kg), oral 
gavage of an aqueous solution (2.1 or 21 mg/kg), or oral gavage of an aqueous sandy-loam or clay
loam slurry (2.1 or 21 mg/kg). The nickel containing soils were prepared by mixing a soil sample 
with an aqueous solution of ®®NiCl2, allowing the soil to dry, and then resuspending the soil in an 
aqueous slurry. Blood was collected at intervals up to 48 hours post-dosing and analyzed for “Ni by 
liquid scintillation counting. Absorption of nickel was measured based on the area under the blood 
concentration vs. time curve (AUG), using either the iv group or the aqueous oral gavage group AUG 
as the comparative standard.

Two points must be considered before evaluating the data in this experiment. First, the 
concentration of nickel in soil that would support an 2.1 mg/kg-day dose in a 15 kg child assumed to 
exhibit pica behavior, i.e., ingest 10 g soil/day, would be 3,150 ppm. Likewise, a 21 mg/kg dose is 
equivalent to exposure to soils that are 31,500 ppm nickel. Because these concentrations span the 
upper end of the range of concentrations that could be encountered at USS Sites/Faciiities, the 
results for both doses will be considered in the development of the AAF. Second, the method of 
preparation of nickel-containing soils is unlikely to mimic the physical state of nickel in weathered 
soils, where it would be expected to be present in complex mineralogical forms. However, since this 
is the only study available that evaluates nickel absorption from soils, it must be considered.

ROUTE OF
EXPOSURE
IV
Oral/Water_____
Oral/Water_____
Oral/Sand
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AAF (Dermal-Water) = (100%)! (1.3%) = 77.

Summary of AAFs for Nickel
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1
1
1
11
0.08

The AAF (oral-soil) is defined as the ratio of the absorption from soil to the absorption from diet. The 
absorption from soil (2.2% +/- 0.9%) is not significantly different from the estimate of the absorption 
from diet described above (1.3% +/- 0.4%). Thus, gastrointestinal absorption of nickel from soil in 
rats is the same as the absorption in rats from dietary components. Assuming that absorption of 
nickel is similar in humans and rodents, the estimate of the AAF (oral-soil) is 1.0.

AAF (Dermal-Water)
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming or potable water when bathing. The methodology for 
quantitating risks posed by these exposure pathways uses a chemical-specific permeability constant 
that estimates the rate at which the chemical passes into and through the skin from an aqueous 
solution. By definition, the dose estimated by this procedure is an absorbed dose. The dose
response value for nickel, however, is based on administered dose. The AAF is used to make an 
adjustment of the exposure dose by this pathway. Thus, the AAF (dermal-water) is defined as: 
(100%) / (absorption in rats from ingestion of nickel in diet).

* Absolute absorption is relative to iv dose group data. 
** Relative absorption is relative to aqueous oral gavage dose group data at the same dose.

Oral-Water 
Oral-Diet 
Oral-Soil 
Dermal-Water 
Dermal-Soil

August 31,2003 
Revision 0

This AAF is derived using the estimate of absorption from diet from Sunderman et al. (1989), 
Tedeschi and Sunderman (1957) and Nomoto and Sunderman (1970) (1.3%). As above, the 
gastrointestinal absorption in rats from diet is assumed to be the same as the gastrointestinal 
absorption in humans from diet. Accordingly, the AAF (dermal-water) is:

AAF (Dermal-Soil)
The AAF (dermal-soil) is defined as: (absorption in humans from dermal contact with soil) / 
(absorption in rats from diet). A recommended default value for inorganics of 0.1 percent for the 
dermal absorption of nickel from soil (USEPA, 2000) has been used. Assuming that the 
gastrointestinal absorption of nickel from the dietary study is as estimated by USEPA (1993), 
Tedeschi and Sunderman (1957), and Nomoto and Sunderman (1970) (e.g., 1.3%), an AAF (dermal- 
soil) of 0.1 %/1.3% = 0.08 is calculated.

Foulkes, E.C. and S. Blanck. 1984. The Selective Action of Nickel on Tubule Function in Rabbit 
Kidneys. Toxicology 33:245-249 (cited in EPA 1986a).

TEST
GROUP
5 _____
6 _____
7

DOSE 
(mg/kg)
21
2.1____
21
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RELATIVE 
ABSORPTION**
61.1
26.6__________
40.4

ABSOLUTE
ABSORPTION*
3.1
1.1 ___________
1.8

ROUTE OF 
EXPOSURE
Oral/Sand_____
Oral/Clay______
Oral/Clay
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USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA 
Region 4. Atlanta, GA. Update 05/30/00. 
[URL; http;//www.epa.gov/region4/waste/oftecser/otsguid.htm]
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Oral-Water 
Oral-Diet 
Oral-Soil 
Dermal-Soil 
Dermal-Water

Summary of AAFs for Thallium
1.0
1.0
1.0
0.001
1.0

ENSR Consulting and Engineering. 1991. Fractional Dermal Absorption of Metals from Soils (Draft 
Report).

U.S. ERA. 1995. Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk 
Assessment. U.S. Environmental Protection Agency. Region 4. November 1995.

The recommended default value of 0.1% for inorganics was assumed for dermal absorption of thallium 
(U.S. EPA, 1995). Thus the AAF (dermal-soil) is (0.1 %)/(100%) = 0.001.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantitating risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the 
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated 
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on 
administered doses. An adjustment is necessary to account for the absorption in the dose-response 
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is 
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response 
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For 
thallium, the AAF (dermal-water) is (100%)/(100%) = 1.0.
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The U.S. EPA oral RfD for thallium sulfate (8E-05 mg/kg-day) is based upon a study in rats. The RfD 
has been adjusted for the molecular weight of thallium to 6.7E-05 mg/kg-day. Thallium sulfate was 
administered by gavage. There is limited evidence in animals and humans describing the oral 
absorption of thallium. A terminal cancer patient treated with a single dose of [2°^l]-thallium nitrate 
appeared to absorb virtually the entire dose; only, 0.4% was recovered in the feces in a 72 hour 
collection period (Barclay et al., 1953 as cited in ATSDR, 1991). Single doses of radiolabeled thallium 
nitrate to rats also appear to be completely absorbed (Lie et al., 1960 as cited in ATSDR, 1991). Thus 
the AAF (oral-water) is (100%)! (100%) = 1.0. Absorption from diet and soil is assumed to be identical 
to that for absorption from water in the absence of other specific information. This is a conservative 
assumption since it is likely that gastrointestinal absorption of thallium from complex solid matrices 
such as food or soil is not as complete as thallium given orally in a liquid medium. Thus, the AAF (oral
diet) and the AAF (oral-soil) are both 1.0.

REFERENCES
ATSDR (Agency for Toxic Substances and Disease Registry). 1991. Toxicological Profile for Thallium 

(Draft for Public Comment) Washington DC:U.S. Department of Health and Human Services,
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The oral RfD of 7E-03 mg/kg-day provided by HEAST (USEPA, 1997) is based on a drinking water 
study in rats using vanadium sulfate. Vanadium is very poorly absorbed across the gastrointestinal 
tract with several investigators reporting between 0.1% and greater than 18% absorption of ingested 
vanadium given in different forms (USEPA, 1987). Based on these studies and absorption for other 
metals, absorption of 10% was assumed for vanadium. It is assumed that the absorption of vanadium 
in the diet, water, soil, and sediment is the same as that in the dose-response study. Thus, the AAF 
(oral-diet), the AAF (oral-soil), and the AAF (oral-water) are all 1.
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Revision 0

Dermal absorption of vanadium is assumed to be poor, although specific estimates were not located 
(USEPA, 1987). A recommended default value for inorganics of 0.1% for the dermal absorption of 
inorganics from soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of 
vanadium from the drinking water study was 10%, results in a AAF (dermal-soil/sediment) of 
0.1 %/10% = 0.01.

Summary of AAFs for Vanadium
Oral-water
Oral-diet
Oral-soil
Dermal-soil
Dermal-water

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA 
Region 4. Atlanta, GA. Update 05/30/00. 
[URL: http://www.epa.gov/region4/waste/oftecser/otsguid.htm]

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantifying risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the 
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated 
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on 
administered doses. An adjustment is necessary/ to account for the absorption in the dose-response 
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is 
used to make adjustment to the absorbed dermal dose, rather than adjusting the dose-response 
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For 
vanadium, the AAF (dermal-water) is 100%/10% = 10.

Health Effects Assessment for Vanadium and Compounds. Environmental Criteria 
and Assessment Office; Cincinnati, OH. PB 88-176383.
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Milman N., K. Hvid-Jacobsen, J. Hegnhoj and S.S. Sorensen. 1983. Zinc Absorption in Patients with 
Compensated Alcoholic Cirrhosis.

Sandstrom, B., L. Davison, B. Kivisto, C. Hasselbland and A. Cederbland. 1987. The Effect of 
Vegetables and Beet Fibre on the Absorption of Zinc in Humans From Composite Meals. 
British Journal of Nutrition. 58:49-57.

The oral RfD for zinc (3.0E-01 mg/kg-day) provided by IRIS (USEPA, 2003) is based on a human 
study with zinc sulfate in the diet. Thus, the AAF (oral-diet) is 1. The mean absorption of zinc from diet 
in ten humans has been determined by Sandstrom et al. (1987) as 33% (22-46%). The absorption of 
zinc from drinking water was determined in humans by several workers: 56% (Dinsmore et al., 1985), 
42% (Milman et al., 1983), 58% (Farah et al., 1984) and 55% (Valberg et al., 1985). The mean of 
these four values is 53%. Thus, the AAF (oral-water) is 53%/33% = 1.6. The gastrointestinal 
absorption of zinc from soil is assumed to be identical to that from diet. Thus, the AAF (oral-soil) is 1. 
A recommended default value of 0.1% (USEPA, 2000) for inorganics was assumed for dermal 
absorption of zinc from contact with soil. Thus, the AAF (dermal-soil) is 0.1%/33% = 0.003.

Farah, D.A., M.J. Hall, P.R. Mills and R.l. Russell. 1984. Effect of Wheat Bran on Zinc Absorption. 
Human Nutrition: Clinical Nutrition. 38C:433-441.
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Summary of AAFs for Zinc
Oral-diet
Oral-water
Oral-soil
Dermal-soil
Dermal-water

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting 
surface water when wading or swimming. The methodology for quantitating risks posed by this 
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the 
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated 
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on 
administered doses. An adjustment is necessary to account for the absorption in the dose-response 
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is 
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response 
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For 
zinc, the A.AF (dermal-water) is 100%/33% - 3.03.

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA 
Region 4. Atlanta, GA. Update 05/30/00. 
[URL: http://www.epa.gov/region4/waste/oftecser/otsguid.htm]

1
1.6
1
0.003 
3.03
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Leukocyte Zinc in Alcoholic and Nonalcoholic Cirrhosis. Digestive Diseases and Sciences 
30:329-333.
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Appendix I
Calculation of 95% UCLs

included in
ProUCL?

ProUCL
Benchmark Benchmark

An ENSR-developed program has been used to implement the recommendations of the guidance. 
The USEPA program ProUCL, which has been developed to partially implement the guidance 
(USEPA, 2002a), does not always make a final selection as to which 95% UCL is appropriate. The 
ENSR program results were compared with the ProUCL results for several COPCs, and the 95% 
UCLs were similar. The table below presents the results of a benchmarking comparison indicating 
that the two programs arrive at the same value, except in two cases where the ProUCL program 
uses a slightly incorrect factor.

Included in
ENSR 

Program?

The USEPA document “Calculating Upper Confidence Limits for Exposure Point Concentrations at 
Hazardous Waste Sites” (USPEA, 2002a) provides guidance on the methodology for calculating 
95% Upper Confidence Levels (UCLs). The calculation of the 95% UCL is dependent on the data 
distribution, which can be normal, lognormal, or nonparametric. For normally distributed datasets, 
the guidance recommends the use of the Student’s t-statistic to calculate a 95% UCL. However, 
for lognormal or nonparametric datasets, a variety of methods are used, depending on the 
skewness and other charateristics of the data.

Yes
No
Yes
Yes
Yes
Yes
Yes
Yes

1965
16.7

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes
No

Yes
Yes
No

Yes

No
No

Yes
Yes

Student's t-Distribution
Modified t-Distribution
Land Method ("H-Statistic")
MVUE Log Jackknife
MVUE Log Chebyshev
Non-parametric Chebyshev
Central Limit Theorem
Adjusted Central Limit
Theorem_______________
Standard Bootstrap______
Hall's Bootstrap_________
Hall's Bootstrap-t________
Maximum______________
Notes;

Factor in the UCL95 equation should be 4.47 not the ProUCL value of 4.36
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Comparison of ENSR Statistics Program and ProUCL
UCL95 Method Included in

ENSR
Decision

Tree?
Yes
No

Yes
Yes
Yes
No
No
No

1998®
16.9®
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The program documentation is presented below. Attachments A-H present the equations used in 
the program. Attachment I presents the input and output files for the calculation of each 95% UCL 
used in this risk assessment. Note that the input file is simply a list of numbers that represent the 
sample concentrations for the Constituent of Potential Concern (COPC) in question after non
detects were handled as discussed in Section 3.1.4 of the main text, and after duplicates were 
averaged. Attachment J presents the Exposure Point Concentration (EPC) selection procedure. 
For COPCs in areas/media with fewer than eight samples, the maximum detected concentration is 
selected as the EPC. For all other COPCs, the lower of the calculated 95% UCL and the maximum 
detect is selected as the EPC.

Sauget Area 2 
HHRA - Rl/FS usa



Advanced Statistical Analysis for Risk Assessment

Introduction

Alternate Approach

1

ENSR has developed a statistical analysis protocol and associated software for the 
calculation of more realistic UCL95 values. The two major improvements over the 
current recommended methodology are introduced. The first is the consideration of non
parametric distributions for data that do not follow normal or lognormal distributions. 
The second is a more technically defensible scheme for the calculation of the UCL95 of a 
lognormal distribution that does not rely solely on the use of the h-statistic.

Under the current EP A guidance, the first step in determining the UCL95 is to classify the 
observed frequency distribution of measured concentrations as either normal or 
lognormal. See Attachment A for a discussion of normal and lognormal distributions. 
The Shapiro- Wilk/DAgostino Test (see Attachment B) is used to determine whether the 
underlying distribution is more likely to be normal or lognormal. If the data are better 
characterized by a normal distribution, then the standard “t-statistic” (see Attachment C) 
is used to calculate the UCL55. For lognormal distributions, the less-well-known “h- 
statistic” (see Attachment D) is used to calculate the UCL95. In most cases the 
measurement data is classified as lognormal. For small data sets or those having 
distributions that are highly skewed, the use of the h-statistic can lead to the calculation 
of unrealistically high UCL95 values. This problem translates into a calculated risk and 
associated cleanup cost that is inflated.

The data are first tested for normality by use of the Shapio-Wilk/D'Agostino Test (see 
Attachment B). If the data set passes this normality test at the 5 percent confidence level, 
then the UCL95 is calculated by use of the t-statistic as described in Attachment C. If the 
data set fails the normality test, then the natural logarithms of the data values are tested 
for normality by use of the Shapiro-Wilk/D'Agostino Test (see Attachment B). If the

The cleanup costs for a contaminated site depend upon the risks associated with its use at 
its current level of contamination. Site cleanup measures are selected that will reduce the 
risk to an acceptable level. Calculated risks are based upon the average soil or 
groundwater concentrations for the area in question. Because the number of 
measurements is limited, there is some uncertainty in the average concentration. To 
account for this uncertainty, EPA requires that the 95'“ percent confidence limit of the 
mean value (“UCL^s”) be used for the risk calculations.



Auxiliary Programs

2

This program was used to calculate UCL95 values for a number of constituents for this site. The 
program input and output files are included in Attachment I. Attachment J selects the final EPCs.

data set of the logarithms does not pass this normality test, then the distribution is 
considered non-parametric and the UCU5 value is calculated by the methods described in 
Attachment E. If the data set of logarithms does pass the Shapiro-Wilk/D'Agostino Test, 
then the data set of logarithms is further tested for normality at the 10 percent confidence 
level by use of the Anderson-Darling Test (see Attachment F). If the data set of 
logarithms passes the Anderson-Darling Test, then the underlying distribution is 
considered to be "confumed lognormal." Otherwise the distribution is characterized as 
"unconfirmed lognormal." The determination of the UCL95 for these two types of 
lognormal distributions is described in Attachment D.

Two auxiliary programs were developed for the statistical data analysis. The first is a 
program for calculating outliers (see Attachment G). During the calculation of the UCL95 
both the data values and the logarithms of the data values are tested for outliers. The 
reporting of outliers is based upon the assumption that the underlying distribution is 
normal. The outlier analysis is only for diagnostic purposes. No data values are 
discarded prior to the UCL95 calculation. The second program, in the form of an EXCEL 
workbook ('NormPlot"), displays the cumulative frequency distribution of the data 
values and the logarithms of the data values as a normal probability plot (see Attachment 
H). The data points are fitted to a straight line to graphically illustrate the departure the 
distribution of points from normal.
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y = mean of the transformed variable y = ln(x); - < y<
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f x-p.

The probability density f(x) given by Equation (A-i) represents the probability that the 
random variable X will take on a value between x- /2 and x+ H, where is an 
infinitesimal increment in x. The probability F(x) that the random variable X will take on 
a value less than or equal to the value x is called the cumulative frequency distribution 
and is given by:

A normal probability distribution is described by the following probability density 
function:

If the logarithm of x, ln(x), is normally distributed, then x is said to be described by a 
lognormal distribution with a probability density function given by:

Attachment A
Normal and Lognormal Distributions
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2y = variance of the transformed variable y = ln(x); y >0

11 = exp (p,y +0.50-2) U-4)
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Examples of normal and lognormal distributions are given in Figures A-1 and A-2 for a 
mean of 1.0 and a variance of 0.5.

The mean and variance of the non-transformed values are given in terms of the mean and 
variance of the transformed values as follows:



Figure A-1. Normal Distribution: Mean=1.00; Varlance=0.50
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Figure A-2. Lognormal Distribution: Mean=1.00; Variance=0.50
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where

X(i) = data values sorted from smallest to largest

I

£[f-0.5(n + l)]x(,)
Fl£> =

B-1

f=l
«

If the number of observations is greater than 50, then the D-statistic is computed as 
follows:

Values of the ai,n coefficients are given in Table B-1 (Reference 1). If some of the values 
Xi are found to be the same, then an average aj.n value is applied across the range of 
identical sorted data values in Equation (B-1).

The larger the value of W, the less confident one can be about rejecting the assumption 
that the underlying frequency distribution from which the "n" values were selected is a 
normal distribution. The W values associated with a 5 percent probability of incorrectly 
rejecting the assumption of normality are given in Table B-2 (Reference 1). If the 
logarithms of the data values are used, then the W statistic can be used to test for 
lognormality of the distribution.

Consider a data set (xi, X2,..., Xn) where n 50. The Shapiro-Wilk statistic W is 
proportional to the ratio of the slope of the normal probability plot to the mean square 
estimate:

Attachment B
Shapiro-Wilk and D’AgostinoTests for Normality

n

1=1

1=1

x2

1,11 ^(1)

X =



I

where

5 =

i=l

The DrStatistic is transformed to the Y-Statistic as follows:

(B-3)
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The null hypothesis of normality is rejected at the 5 percent significance level if Y is less 
than the 2.5 percent quantile or greater than the 97.5 percent quantile of the distribution 
of Y values. These quantiles are given in Table B-3 as a function of the number of 
observations (Reference 2). Lognormality may be tested if the logarithms of the data are 
substituted for the data values in Equations (B-2) and (B-3).
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Table B-2. Five Percent Confidence Limits for Shapiro-Wilk Test
n
1

_______
_____ __3_____ £____ £____ £
_______ 7_____ £
_______9_
______ 10

11
_______
______ 13^
_______ 14_
______ 1^
______ 16

17
______ 18

19
_______  
______ 21^
______ 22
______ 23

24
_______

26
_______
________
_______
______ 30
______ 31_
______ 32
______ 33
______ 34
______ 35

36
_______
______ 38

39
___________ £_
______ «

«
_______
_______
_______
_______
_______
_______

50

0.874 
0.881
0.887 
0.892 
0.897 
0.901 
0.905 
0.908 
0.911 
0.914 
0.916 
0.918 
0.920 
0.923 
0.924 
0.926 
0.927 
0.929 
0.930 
0.931 
0.933 
0.934 
0.935 
0.936 
0.938 
0.939 
0.940 
0.941 
0.942 
0.943 
0.944 
0.945 
0.945 
0.946 
0.947
0.947 
0.947

Wo.O5
0.767 
0.767 
0.767 
0.748 
0.762
0.788 
0.803 
0.818
0.829 
0.842
0.850 
0.859



-2.1S9
-2.182
-2.176 
-2.170 
-2.164 
-2.159

Yo.975
1.038 
1.115 
1.176 
1.226
1.268
1.303 
1.423 
1.496 
1.545 
1.528 
1.610
1.633 
1.652 
1.668
1.682
1.694 
1.704 
1.714 
1.722 
1.730 
1.737 
1.743 
1.749 
1.754

Table B-3. D'Agostino Test Quantiles
Yo.O25 

-2.757 
-2.699 
-2.652 
-2.613 
-2.580 
-2.552 
-2.452 
-2.391 
-2.348 
-2.316 
-2.291 
-2.270 
-2.253 
-2.239 
-2.226
-2.215 
-2.206 
-2.197

n 
___50
___60
___70
___80
___90

100
150
200
250
300
350
400
450
500
550
600
650
700

A 
r JU

800
850
900
950

1000



UCL^^ =x + (C-1)

where

-X =-^Xi

s =

number of samplesn =

to.o5,n-i = one-sided t-statistic for 5 percent error (see Table C-1)

c-1

If a distribution of data values has been classified as normal, the upper 95 percent 
confidence limit (UCL95) of the mean of the distribution is calculated as follows:

Attachment C
Calculation of the UCL95 for the Mean of a Normal Distribution

^0.05,zi—1

1



Table C-1. One-sided t-statistics for 5 Percent Error

21 1.721
J

C-2

24
25
26
It”
IT
IT

40

lo"
75
100

11
12
Ts
14
Is
16
■17 
18
19
20

12
23

5
6
7
8
9
10

l-lXl
1.714
1.711
1.708
1.706
1.703
1.701 
i’699
1.697
1.684
1.676
1.671
1.665
1.660

120
200
1000 
>1000

1.658
1.653
1.646
1.645

2.015
1.943 
1.895
1.860
1.833
1.812
1.796
1.782
1.771
1.761
1.753
1.746
1.740
1.734
1.729
1.725

Degrees of Freedom (n-1)
1
2
3
4

One-sided t-statistic for 5 Percent Error
6314
2.920
2.353 
ri32



Data Transformation and Testing

J,. =h(x,.)
(

Unconfirmed Lognormal Distribution

( 2 \

{.D-2}

where

D-1

If a data set of concentration measurements fails the Shapiro- Wilk/'D' Agostino test for 
normality, then the measurement values are transformed by taking the natural logarithm 
of each data value:

The first step in determining the UCL95 of the mean of an unconfirmed lognormal 
distribution is to calculate the minimum variance unbiased estimate (MVUE) of the 
mean, |1, given by (Reference 1):

The transformed values, yi, are then subjected to the Shapiro-Wilk/D'Agostino test to 
determine whether they conform to a normal distribution. If the transformed values pass 
the Shapiro-Wilk/D'Agostino test for normality, then they are further checked for 
normality by use of the Anderson-Darling test. If the transformed values pass both tests 
for normality, then the non-transformed values are characterized by a "confirmed" 
lognormal distribution. If the transformed values pass the Shapiro-WilkZD'Agostino test 
but fail the Anderson-Darling test, then the underlying distribution of the non
transformed values is considered to be "unconfirmed" lognormal. Separate methods are 
used to find the upper 95 percent confidence limit (UCL95) of the mean for these two 
distributions.

Attachment D
Calculation of the UCL95 for the Mean of a Lognormal Distribution

ju=exp(j)g„
\ /

n



n

f=l
:-o

(D-3)

where

The UCL95 of the mean is then calculated by the following expression:

(2)-4)UCL^^- <I> + ^0.05,n-l‘^AmZ£

where

^MVUE -

to.05,n-i = one-sided t-statistic for 5 percent error

D-2

A "Jackknife" procedure is then employed to generate "n" values of j-L by alternately 
leaving out one of the data values. The Jackknifed mean value,0, is given as follows:

li(.i) = MVUE of the mean obtained by evaluating Equation (D-2) with the f’* term 
deleted

i=l
n-1

n

i=l________«(„-!)

g „ (i) = 1 + + ----- + —----- --------- -I-------—----- ------------- -F... .
« 2!n2(„+i) (« + !)(«+ 3) 4!«4(„ + i)(„ + 3)(„ + 5)

4
1



Confirmed Lognormal Distribution

(D-5)

where

1 VX =-

s =
z=l

(^-6)
J

where

Ho.95,n.Sy “ H-statistic for 95 percent confidence limit (see Table D-1)

UCL^^ = 11+4 Al a {D-1}

D-3

If the number of observations is greater than or equal to 30, then calculate the coefficient 
of variation, CV, as follows:

If the UCL95, calculated by use of Equation (D-6) is greater than the maximum non
transformed data value, then the Chebychev theorem is used to obtain an alternate UCL95 
value as follows:

If CV is less than 1, then theUCL95 for the arithmetic mean of the lognormal distribution 
is calculated as follows (Reference 2):

The value for p, in Equation (D-7) is obtained from Equation (D-1). The value for Og, the 
MVUE of the standard deviation of the mean of a lognormal distribution, is given by the 
following expression (Reference 1):

X

y/n-i
UCL^^ = exp y + 0.55^ +

1
«-l

y 03S,)i,s^



4 1 (7)-8)
/7

References

D-4

The value for the UCL95 is then taken to be the lesser of the maximum data value and the 
UCL95 calculated by use of Equation (D-7).

1. Gilbert, R.O., 1987. Statistical Methods for Environmental Pollution Monitoring, V an 
Nostrand Reinhold, pp. 164-166.

If either CV 1 or the number of data values is less than 30, then the UCL 95 is calculated 
by use of Equation (D-4).

2. Land, C.E., 1971. Confidence intervals for linear functions of the normal mean and 
variance. Annals of Mathematical Statistics 42:1187-1205.

(n-1)
7

/ /

<5’;z=.Jexp(2y) g„
\ \

aV (
-gn («-2)
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UCL^^ =Xs+y.(>^5SB (^-1)

where

-

IT = number of bootstrap iterations (10,000)

i* randomly selected data value for the k* bootstrap iterationXki =

E-1

f=l
n

Two variations of this bootstrap method are also used to calculate the UCL95 of the mean. 
Each of these is described below.

If it is found that the underlying distribution of a set of concentration measurements is 
neither normal nor lognormal, then the distribution is considered non-parametric. If there 
are 15 or more data values then the upper 95 percent confidence limit (UCL95) of the 
mean is calculated by application of the bootstrap method. In the standard bootstrap 
simulation, n data values are randomly selected with replacement from a data set 
containing n values. A randomly selected sample will likely differ from the actual set of 
observations in that some of the observations will be omitted and others will be repeated. 
This process is repeated 10,000 times with the mean of the chosen values calculated each 
time. The UCL95 of the mean is determined from the 10,000 simulated mean values as 
follows:

Attachment E
Calculation of the UCL95 for the Mean of a Non-Parametric 

Distribution

1

fc=i
IT

fS.Xt-Xs'f 
u=l J

Xk =

Xb =



"Bootstrap-t” Method

(£-2)

For each bootstrap iteration a W-value is calculated as follows:

(£-3)
S,

where

Xi = actual (not bootstrapped) data values

The UCL95 for this bootstrap method is given by the following expression (Reference 1):

(£-4)UCL,,=x-W,,,,S

where

5=^

E-2

In addition to the mean value of the randomly selected samples, the parameter Sk is also 
calculated after each bootstrap iteration:

---------

Wo.05 = 5* percentile of the distribution of Wk values obtained from bootstrapping (500* 
value of W for 10,000 bootstrapped values sorted from smallest to largest)

x=.a-
n

n



Hall's Bootstrap-t Transformation

For each bootstrap sample a Q-value is calculated as follows;

(£-5)

where

.s’

-1

1^(00.05) = — (£-6)
V

where

V =

The UCL95 is then given by

UCL,, (E-1)

E-3

6n )_

The Q-values calculated by use of Equation (E-5) are sorted from smallest to largest to 
identify the 5* percentile value Qo.05. The corresponding W-value is then calculated as 
follows:

r /

3 • 1 + V 2o.O5 
L \

+—
Gn

nS^

27



UCLos Selection

Small Data Sets

(£-8)

where

s =

to.O5,n-i = one-sided t-statistic for 5 percent error

Reference for Appendix E

E-4

C/CZ95 =x+ —

For non-parametric data sets with less than 15 observations, the UCL95 of the mean of the 
underlying distribution is calculated as follows:

To determine which of the 3 bootstrap calculated UCL95 values will be selected, the 
frequency distributions of the following bootstrapped values are analyzed to determine 
which of the following bootstrapped quantities is best described by a normal distribution:

1.) Manly, B.F.J., 199'7.Randomization, Bootstrap and Monte Carlo Methods in Biology. 
2““^ edition. Chapman & Hall, pp.34-62.

Each of these bootstrapped quantities is sorted from smallest to largest value to determine 
values corresponding to the following cumulative distribution percentiles: 5, 10,15,20,
25, 30, 35,40,45, 50, 55, 60, 65, 70, 75, 80, 85, 90 and 95. The correlation coefficient 
is determined between these values and the corresponding percentile "Z-values" of a 
normal distribution. The parameter having the highest correlation is determined and the 
UCLx)5 for the associated bootstrap method is selected to be the UCL95 for the non- 
parametric data set.

(Standard Bootstrap)
Wj^ (Bootstrap-t) 
Qk (Hall's Bootstrap -1)

0.05,n-l

7^

"-h-i



(F-1)s =
n-1

/

where

W

The Anderson-Darling test statistic, A^, is given by

(.F-i-)

\
(^-3)

where

Fi =0.5 1 + e//

F-1

Attachment F
Anderson-Darling Test for Normality

The greater the value of A^, the less confidence one has that the data values come from a 
normal distribution. Values of corresponding to 1, 5 and 10 percent confidence limits 
are 3.857, 2.492 and 1.933, respectively (Reference 1).

Consider a data set (xi, X2,..., Xn) and the corresponding set of values (x(i), X(2),..., X(n)) 
sorted from smallest to largest. The standard deviation of the data values is calculated by 
use of the following expression:

2 V “‘-"-I—

0.75 2.25----- +
n

42s \

J

1=1

x = -^ 
n



Reference

F-2

If the logarithms of the data values are used in place of the data values, then the 
Anderson-Darling test statistic can be used to test whether the underlying distribution can 
be characterized as lognormal.

1. Giles, D.E.A., April, 2000. A Saddlepoint Approximation to the Distribution Function 
of the Anderson-Darling Test Statistic, University of Victoria Econometrics Working . 
Paper EWP0005, ISBN 1485-6441.



Dixon Test

for 3 < n < 7 (G-la)

(G-IZ.)/or8 < « < 10

^(3) “ ^(1)

(G-lc)7b/-ll<n<13

(G-W)ybr 14 <n<25

for'i<n<l

G-1

To test whether the largest data value X(n) is an outlier, the test statistic C is computed as 
follows:

Attachment G
Outlier Testing

If the value of C exceeds the 5% level of significance given in Table G-1, then X(i) is 
considered an outlier and should be investigated further.

C =
^(Zh-l) - ^(1)

For data sets having 25 or fewer members, statistical outliers may be identified by 
application of the Dixon Test (Reference 1). This test examines extreme values at both 
ends of the distribution. The assumption is made that the underlying distribution of these 
data is normal. Let X(i), X(2), ... , X(n) represent the data sorted from smallest to largest 
value. To test whether the smallest value X{i) is an outlier, the test statistic C is computed 
as follows:

^(«) “ ^(1)

- Jf(i)

^(n-2) -2^(1)

^(2)-2^(1)

- ^(1)



for?, <?2 <10 (<7-2Z^)

C = forn<n<i3 {G-2c}

for\A <n<25 {G-2d}

Rosner Test

(G-3)avg

•^(0) „(0) ^(0) , (1) (1) (1) . 
,avg^*^ j> L^avg’*^ J’

G-2

If the value of C exceeds the 5% level of significance given in Table G-1, then Xn) is 
considered an outlier and should be investigated further.

Determine the observation farthest from 3i^°\vg and label this observation This 
observation is then deleted from the data set and the sample mean x^'^avg and standard 
deviation s*-’^ are computed with the remaining data. This process is repeated until 10 
extreme values have been eliminated. At the end of this process the following quantities 
have been obtained:

Rosner's Test (Reference 1) can identify up to 10 outliers m a data set having 25 or more 
members. It is assumed that the distribution underlying the data is normal. Let X(i), X(2), 
..., X(n) represent the data sorted from smallest to largest value. Compute the sample 
mean, and standard deviation, s^®\ for all the data as follows:

^(0) ___

\ri) ^(n-2)

- ^(2)

^(«) “ ^(2)

^(^-2)

-\3)

-iX



For each potential outlier "r", the statistic Rr is calculated as follows:

(G-5)

Reference

G-3

If Rt is greater than the appropriate critical value for 5 percent significance (see Table G-
2), then there are "r" outliers that should be investigated.

1. Guidance for Data Quality Assessment; Practical Methods for Data Analysis: EPA 
QA/G-9, QA96 Version. EPA Report Number 600R96084.

(r-l) _ ^(r-1)



Values for Dixon's TestTable G-1. Critica

Number of Points 
_______3_______ 
______ 4_______ 
______ 5_______

6 
_____ 7______
_____ 8______
_____ 9______

10
_____ 11_____
_____ 12_____

13
14
15
16 _____
17 _____
18 _____
19
20 _____
21_____
22_____
23 _____
24 _____
25

0.05 Level of Significance 
0.941
0.765
0.642
0.560 

_________ 0.507_________
0.554 

_________ 0.512_________  
_________ 0.477_________

0.576 
_________ 0.546_________  
_________ 0.521__________ 
_________ 0.546_________  
_________ 0.525_________  
_________ 0.507_________

0.490 
_________ 0.475_________  
_________ 0.462_________

0.450
_________ 0.440_________

0.430
_________ 0.421__________

0.413
0.406
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z-0.5
n

where

X(i) = value of (xj, j = l,n) sorted from smallest to largest

Z = szgn(F„ (x) - 0.5)(l .238/(1 + 0.0262 z))

where

(={-In(4F.(x)(l-F,(x))]}X

H-1

Before a set of data is tested for normality or lognormality by use of the Shapiro- 
Wilk/D'Agostino or Anderson-Darling tests, it is advisable to examine the data 
graphically to determine whether a normal, lognormal or non-parametric distribution is 
appropriate. This graphical presentation can also reveal the presence of potential outliers 
in the data set. Consider a set of n data values x;. These data points can represent either 
the actual measurements or the data transformed by taking the logarithm of each 
measurement. The cumulative frequency distribution of these values is given by the 
following expression:

The standardized normal variable, Z, associated with this cumulative frequency is given 
by the following approximation:

In Figure H-1, a plot of Z vs. x is shown for 22 data points generated from an EXCEL 
spreadsheet normal distribution random number generator. Not surprisingly the data 
points fall along a straight line, indicating that the underlying distribution of the data 
values is normal. A least-squares fit of a straight line to the data points in Figure H-1 
provides an estimate of the mean, , and square root of the variance, , of the best-fit

Attachment H
Cumulative Frequency Distribution Plots

«gn(F„(x)-0.5) = +l ifF„(x)-0.5>0 
-1 if f;(x)-o.5<o



{H-3a)

H-2

1
<7= — 

A

nonnal distribution. If Z = A x + B is the equation of the best-fit line, then the 
corresponding best-fit values of and are given by;

-B
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ATTACHMENT I

PROGRAM INPUT AND OUTPUT FILES



surfacesoil_qsouth_2378TCDDTEQ_data

- 1-

0.00004924 • 
5.58055E-05 
0.000097905 
0.000051915 
0.000038011 
6.23465E-05 
0.000072015 
4.49225E-05 
0.000094285

0.00682
0.00040966
0.00047766 .



surfacesoil_qsouth_2378TCDDTEQ_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.16934E-02

-2-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



surfacesoiLqsouth_2378TCDDTEQ_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3904E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6853E-03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5322E-03

UCL95 DIRECTLY FROM BOOT SORT = 0.1785E-02

UCL95 STANDARD BOOT = 0.1561E-02

UCL95 BOOTSTRAP-T FROM SORT = 0.1205E-01

-3-

MEAN OF LOG DATA = -0.8994E+01
STANDARD DEVIATION OF LOG DATA = 0.1504E+01

MLE ESTIMATE OF THE MEAN = 0.3849E-03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1129E-02

MVUE ESTIMATE OF THE MEAN = 0.3265E-03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.595E-03 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1553E-03

QUANTILE ANALYSIS FOR “W" VALUES
A = -0.1372E+01
B= 0.2110E+01
R= 0.8796E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2470E-03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2326E-03

NUMBER OF DATA POINTS = 12
MEAN= 0.6895E-03
SQUARE ROOT OF VARIANCE= 0.1854E-02
STANDARD DEVIATION^ 0.1936E-02
SKEWNESS= 0.2984E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2808E+01 
MINIMUM = 0.3801 E-04
MAXIMUM = 0.6820E-02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6614E-03
B= 0.5364E-03
R= 0.9521 E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.3349E+01
B= 0.6785E+01
R= 0.6239E+00



surfacesoil_qsouth_2378T CD DTEQ_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1208E-01

UCL95 T-DISTRIBUTION = 0.1693E-02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1609E-02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2124E-02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY.. 0.3188E-02

UCL95 FROM LOG JACKKNIFE = 0.6648E-03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1020E-02

UCL95 FROM H-STATISTIC = 0.2261 E-02

-4-



-5-

1.05
1.1
1.1

1.35
1.1
1.3
1.3

1.15
1.25
2.75

47
23



surfacesoiLqsouth_antimony_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95{T-DIST.) = 0.14250E+02

-6-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



surfacesoiLqsouth_antimony_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3479E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6958E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3930E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.1445E+02

UCL95 STANDARD BOOT = 0.1342E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1791 E+03

-7-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3881 E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2871 E+01

MLE ESTIMATE OF THE MEAN = 0.5114E+01 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1067E+02

MVUE ESTIMATE OF THE MEAN = 0.4581 E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.689E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1865E+01

MEAN OF LOG DATA = 0.7933E+00
STANDARD DEVIATION OF LOG DATA = 0.1295E+01

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1212E+01
B= 0.2562E+01
R= 0.6475E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.6954E+01
SQUARE ROOT OF VARIANCE= 0.1347E+02 
STANDARD DEVIATION= 0.1407E+02 
SKEWNESS= 0.2268E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2023E+01 
MINIMUM = 0.1050E+01
MAXIMUM = 0.4700E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6780E+01
B= 0.4088E+01
R= 0.9880E+00

QUANTILE ANALYSIS FOR “Q" VALUES
A = -0.2552E+02
B= 0.5542E+02
R= 0.4853E+00



surfacesoil_qsouth_antimony_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1770E+03

UCL95 T-DISTRIBUTION = 0.1425E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1364E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1648E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2511 E+02

UCL95 FROM LOG JACKKNIFE = 0.9038E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1292E+02

UCL95 FROM H-STATISTIC = 0.1990E+02

-8-



surfacesoiLqsouth_arsenic_dala

-9-

17
5

5.5
4.3
33
5.1
7.9
7.1
3.3

6
17.5
4.2



surfacesoil_qsouth_arsenic_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.13449E+02

- 10-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.90583E+00 
MAXIMUM DATA VALUE = 0.33000E+02

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



surfacesoil_qsouth_arsenic_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2412E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.9684E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2417E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.1397E+02

UCL95 STANDARD BOOT = 0.1366E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1806E+02

-11-

MEAN OF LOG DATA = 0.2003E+01
STANDARD DEVIATION OF LOG DATA = 0.6984E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1060E+00
B= 0.4082E+00
R= 0.9593E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.9112E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2415E+01

MVUE ESTIMATE OF THE MEAN = 0.9238E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.677E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1940E+01

NUMBER OF DATA POINTS = 12
MEAN= 0.9658E+01
SQUARE ROOT OF VARIANCE= 0.8376E+01
STANDARD DEVIATION= 0.8749E+01 
SKEWNESS= 0.1798E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.9058E+00 
MINIMUM = 0.3300E+01
MAXIMUM = 0.3300E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.9631 E+01
B= 0.2426E+01
R= 0.9966E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.6517E-02
B= 0.2908E+00
R= 0.9938E+00

MLE ESTIMATE OF THE MEAN = C.9463E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.7503E+01



surfacesoil_qsouth_arsenic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1697E+02

UCL95 T-DISTRIBUTION = 0.1419E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1381 E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1521 E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2095E+02

UCL95 FROM LOG JACKKNIFE = 0.1345E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1791 E+02

UCL95 FROM H-STATISTIC = 0.1572E+02

- 12-



surfacesoil_qsouth_benzoaanthracene_data

- 13-

0.065 
0.085
2.515

0.2
0.041

0.03
1.42 

0.045
0.045

0.21
1.8

0.23



surfacesoii_qsouth_benzoaanthracene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.10339E+01

- 14-

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.15317E+01 
MAXIMUM DATA VALUE = 0.25150E+01



surfacesoil_qsouth_benzoaanthracene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4062E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.5586E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2374E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.9725E+00

UCL95 STANDARD BOOT = 0.9491 E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.1321 E+01

- 15-

MEAN OF LOG DATA = -0.1740E+01
STANDARD DEVIATION OF LOG DATA = 0.1580E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4748E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3113E+00

MVUE ESTIMATE OF THE MEAN = 0.5064E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.985E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2531 E+00

MLE ESTIMATE OF THE MEAN = 0.6113E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2039E+01

NUMBER OF DATA POINTS = 12
MEAN= 0.5572E+00
SQUARE ROOT OF VARIANCE= 0.8171 E+00
STANDARD DEVIATION= 0.8534E+00 
SKEWNESS= 0.1400E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1532E+01 
MINIMUM = 0.3000E-01
MAXIMUM = 0.2515E+01

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.1298E-01
B= 0.2587E+00
R= 0.9931 E+00

QUANTILE ANALYSIS FOR "W“ VALUES
A =-0.7319E-01
B= 0.3717E+00
R = 0.9693E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.5545E+00
B= 0.2377E+00
R = 0.9973E+00



surfacesoil_qsouth_benzoaanthracene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.9322E+00

UCL95 T-DISTRIBUTION = 0.9996E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.9624E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1069E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1658E+01

UCL95 FROM LOG JACKKNIFE = 0.1034E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1638E+01

UCL95 FROM H-STATISTIC = 0.4232E+01

- 16-



surfacesoiLqsouth_benzoapyrene_data

- 17-

0.205
2.975

1.8
0.046
0.04
0.18
0.23

0.048
0.2

0.092
1.29

0.075



surfacesoii_qsouth_benzoapyrene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.10506E+01

-18-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.15648E+01 
MAXIMUM DATA VALUE = 0.29750E+01



surfacesoil_qsouth_benzoapyrene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3845E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.5965E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2556E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1051 E+01

UCL95 STANDARD BOOT = 0.1017E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1630E+01

-19-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5004E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3063E+00

MEAN OF LOG DATA = -0.1563E+01
STANDARD DEVIATION OF LOG DATA = 0.1476E+01

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1002E+00
B= 0.3999E+00
R= 0.9451 E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.5913E+00
B= 0.2564E+00
R= 0.9968E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.1231 E-02
B= 0.2689E+00
R = 0.9978E+00

MVUE ESTIMATE OF THE MEAN = 0.5322E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.946E+00 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2482E+00

MLE ESI IMATE OF THE MEAN = 0.6222E+00 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1740E+01

NUMBER OF DATA POINTS = 12
MEAN= 0.5984E+00
SQUARE ROOT OF VARIANCE= 0.8965E+00 
STANDARD DEVIATION= 0.9364E+00 
SKEWNESS= 0.1672E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1565E+01 
MINIMUM = 0.4000E-01
MAXIMUM = 0.2975E+01



surfacesoil_qsouth_benzoapyrene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1153E+01

UCL95 T-DISTRIBUTION = 0.1084E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1043E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1183E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1807E+01

UCL95 FROM LOG JACKKNIFE = 0.1051E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1642E+01

UCL95FROM H-STATISTIC= 0.3442E+01

-20-



surfacesoiLqsouth_benzobfluorene_data

-21-

0.056
0,2

0.19
3,3 

0.036 
1.475
0.22

0.069 
0.033

0.21
0.23
2.69



surfacesoil_qsouth_benzobfluorene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.13467E+01

-22-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.15662E+01 
MAXIMUM DATA VALUE = 0.33000E+01

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



surfacesoil_qsouth_benzobfluorene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4054E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.7249E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3135E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1272E+01

UCL95 STANDARD BOOT = 0.1241E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.2102E+01

-23-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6303E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3989E+00

MVUE ESTIMATE OF THE MEAN = 0.6659E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.129E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3320E+00

MLE ES i IMATE OF THE MEAN = 0.8029E+00 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2660E+01

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.5083E-02
B= 0.2692E+00
R= 0.9991 E+00

MEAN OF LOG DATA = -0.1461E+01
STANDARD DEVIATION OF LOG DATA = 0.1576E+01

NUMBER OF DATA POINTS = 12
MEAN= 0.7257E+00
SQUARE ROOT OF VARIANCE= 0.1088E+01
STANDARD DEVIATION- 0.1137E+01 
SKEWNESS= 0.1495E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1566E+01 
MINIMUM = 0.3300E-01
MAXIMUM = 0.3300E+01

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.9185E-01
B= 0.4014E+00
R= 0.9275E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.7186E+00
B= 0.3146E+00
R= 0.9973E+00



surfacesoiLqsouth_benzobfluorene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1501E+01

UCL95 T-DISTRIBUTION = 0.1315E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1266E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1417E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2193E+01

UCL95 FROM LOG JACKKNIFE = 0.1347E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.2150E+01

UCL95 FROM H-STATISTIC = 0.551 OE+01

-24-



surfacesoiLqsouth_chromium_data

-25-

8.2
660
49.5
13
16
13
20
20
160
17
24
8



surfacesoil_qsouth_chromium_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.18058E+03

-26-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



surfacesoil_qsouth_chromium_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3475E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.8322E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5087E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.1804E+03

UCL95 STANDARD BOOT = 0.1669E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.1212E+04

-27-

MLE ESTIMATE OF THE MEAN = 0.6236E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1297E+03

MVUE ESTIMATE OF THE MEAN = 0.5588E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.839E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2272E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4845E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3310E+02

MEAN OF LOG DATA = 0.3297E+01
STANDARD DEVIATION OF LOG DATA = 0.1293E+01

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.7534E+00
B= 0.1511 E+01
R= 0.7633E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.8406E+02
SQUARE ROOT OF VARIANCE= 0.1782E+03
STANDARD DEVIATION^ 0.1862E+03 
SKEWNESS= 0.2774E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2215E+01 
MINIMUM = 0.8000E+01
MAXIMUM = 0.6600E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.8145E+02
B= 0.5104E+02
R = 0.9828E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.8001 E+00
B= 0.1945E+01
R= 0.5521 E+00



surfacesoil_qsouth_chromiuni_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1213E+04

UCL95 T-DISTRIBUTION = 0.1806E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1725E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2185E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3243E+03

UCL95 FROM LOG JACKKNIFE = 0.1079E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1574E+03

UCL95 FROM H-STATISTIC= 0.2418E+03

-28-



surfacesoil_qsouth_dieldrin_data

-29-

0.28
0.021

0.00041
0.0088
0.0019
0.375 

0.00066
0.0021
0.0033

0.1
0.0022

0.16



surfacesoiLqsouth_dieldrin_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.26909E+00

-30-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.16028E-h01 
MAXIMUM DATA VALUE = 0.37500E+00

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



surfacesoiLqsouth_dieldrin_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5872E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.7957E-01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3509E-01

UCL95 DIRECTLY FROM BOOT SORT = 0.1411 E+00

UCL95 STANDARD BOOT = 0.1373E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.2160E+00

-31-

MVUE ESTIMATE OF THE MEAN = 0.1058E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.380E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.7715E-01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE= 0.1067E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9041 E-01

MLE ESTIMATE OF THE MEAN = 0.1978E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3629E+01

MEAN OF LOG DATA = -0.4531 E+01
STANDARD DEVIATION OF LOG DATA = 0,2413E+01

NUMBER OF DATA POINTS = 12
MEAN= 0.7961 E-01
SQUARE ROOT OF VARIANCE= 0.1222E+00
STANDARD DEVIATION= 0.1276E+00 
SKEWNESS= 0.1415E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1603E+01 
MINIMUM = 0.4100E-03
MAXIMUM = 0.3750E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.7901 E-01
B= 0.3527E-01
R = 0.9978E+00

QUANTILE ANALYSIS FOR “W“ VALUES
A = -0.8459E-01
B= 0.3901 E+00
R = 0.9496E+00

QUANTILE ANALYSIS FOR “Q" VALUES
A= 0.1562E-02
B= 0.2788E+00
R= 0.9989E+00



surfacesoiLqsouth_dieldrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1634E+00

UCL95 T-DISTRIBUTION = 0.1458E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1402E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1563E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2443E+00

UCL95 FROM LOG JACKKNIFE = 0.2691 E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.4507E+00

UCL95 FROM H-STATISTIC = 0.1418E+02

-32-



surfacesoil_qsouth_manganese_data

-33-

630
460 

2100
380
370
290
735
660
320
380
595
320



surfacesoiLqsouth_manganese_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.85995E+03

-34-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



surfacesoil_qsouth_manganese_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2202E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6045E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1376E+03

UCL95 DIRECTLY FROM BOOT SORT = 0.8638E+03

UCL95 STANDARD BOOT = 0.8309E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.1280E+04

,-35-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5731 E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1234E+03

MVUE ESTIMATE OF THE MEAN = 0.5795E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.328E+03 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.9433E+02

MLE ESTIMATE OF THE MEAN = 0.5876E+G3
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3482E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6000E+03
B= 0.1377E+03
R= 0.9889E+00

MEAN OF LOG DATA = 0.6226E+01
STANDARD DEVIATION OF LOG DATA = 0.5486E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.6033E+03
SQUARE ROOT OF VARIANCE= 0.4739E+03
STANDARD DEVIATION= ’ 0.4950E+03 
SKEWNESS= 0.2538E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.8204E+00 
MINIMUM = 0.2900E+03
MAXIMUM = 0.2100E+04

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.1388E+00
B= 0.4702E+00
R= 0.9525E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.2434E+00
B= 0.5701 E+00
R= 0.9385E+00



surfacesoil_qsouth_manganese_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1088E+04

UCL95 T-DISTRIBUTION = 0.8599E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8384E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9502E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1242E+04

UCL95 FROM LOG JACKKNIFE = 0.7947E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1001E+04

UCL95 FROM H-STATISTIC = 0.8459E+03

-36-



surfacesoiLqsouth_totalpcbs_data

-37-

1.39785
0.437

10.905 
0.03265
0.0292 

0.02825
0.0303

0.03195
13.402
2.687

2.8831
1.1175



surfacesoil_qsouth_totalpcbs_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.51027E+01

-38-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



surfacesoil_qsouth_totalpcbs_sboot

I

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5979E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2744E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1250E+01

(

UCL95 DIRECTLY FROM BOOT SORT = 0.4923E+01

UCL95 STANDARD BOOT = 0.4800E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1108E+02

-39-

MEAN OF LOG DATA = -0.901 OE+00
STANDARD DEVIATION OF LOG DATA = 0.2461 E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4907E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3145E+01

MVUE ESTIMATE OF THE MEAN = 0.4326E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.160E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3200E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2714E+01
B= 0.1259E+01
R= 0.9971 E+00

MLE ESTIMATE OF THE MEAN = 0.8388E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1730E+03

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1672E+00
B= 0.5371 E+00
R= 0.8556E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.2748E+01
SQUARE ROOT OF VARIANCE= 0.4348E+01 
STANDARD DEVIATION^ 0.4541 E+01 
SKEWNESS= 0.1655E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION^ 0.1652E+01 
MINIMUM = 0.2825E-01
MAXIMUM = 0.1340E+02

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4449E-01
B = 0.3689E+00
R = 0.9364E+00



surfacesoil_qsouth_totalpcbs_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1141E+02

UCL95 T-DISTRIBUTION = 0.5103E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4905E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5574E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8608E+01

UCL95 FROM LOG JACKKNIFE = 0.1056E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1863E+02

UCL95 FROM H-STATISTIC= 0.7086E+03

-40-



all_soiLp_14dichlorobenzene_data

-41-

2.1
0.205

19
0.205

65
39
1.3
1.4

0.19
3.75

0.9
160



all_soil_p_14clichlorobenzene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.66963E+02

-42-

COEFFICIENT OF VARIATION = 0.19354E+01 
MAXIMUM DATA VALUE = 0.16000E-h03

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



aILsoil_p_14dichlorobenzene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5708E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2431 E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1301 E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.4808E+02

UCL95 STANDARD BOOT = 0.4571 E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.9976E+02

-43-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2582E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2291 E+02

QUANTILE ANALYSIS FOR “W" VALUES
A = -0.1898E+00
B= 0.5266E+00 
R= 0.9159E+00

MLE ESTIMATE OF THE MEAN = 0.4780E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.7349E+03

MEAN OF LOG DATA = 0.1132E+01
STANDARD DEVIATION OF LOG DATA = 0.2339E+01

MVUE ESTIMATE OF THE MEAN = 0.2698E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.924E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1921 E+02

NUMBER OF DATA POINTS = 12
MEAN= 0.2442E+02
SQUARE ROOT OF VARIANCE= 0.4525E+02 
STANDARD DEVIATION= 0.4726E+02 
SKEWNESS= 0.2214E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1935E+01
MINIMUM = 0.1900E+00
MAXIMUM = 0.1600E+03

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.3547E-01
B= 0.3255E+00
R= 0.9935E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2389E+02
B= 0.1305E+02
R = 0.9939E+00



alLsoiLp_14dichlorobenzene__sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.7337E+02

UCL95 T-DISTRIBUTION = 0.4893E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4687E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5618E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8541 E+02

UCL95 FROM LOG JACKKNIFE = 0.6696E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1129E+03

UCL95 FROM H-STATISTIC = 0.2675E+04

-44-



alLsoiLp_2378 TCDD TEQ_data

-45-

0.001262
0.000281
6.66E-05
7.57E-05
0.000344
0.000264
3.7E-05

0.000418
5.82E-05
0.000364
0.000127
0.000105



all_soil_p_2378 TCDD TEQ_msdata

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.44232E-03

-46-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.11871E+01 
MAXIMUM DATA VALUE = 0.12621 E-02



alLsoiLp_2378 TCDD TEQ_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2970E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2835E-03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9356E-04

UCL95 DIRECTLY FROM BOOT SORT = 0.4575E-03

UCL95 STANDARD BOOT = 0.4373E-03

UCL95 BOOTSTRAP-T FROM SORT = 0.6416E-03

-47-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2740E-03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9374E-04

QUANTILE ANALYSIS FOR "W” VALUES
A = -0.1653E+00
B= 0.4641 E+00
R= 0.9615E+00

MVUE ESTIMATE OF THE MEAN = 0.2761 E-03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.314E-03 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.8799E-04

MLE ESTIMATE OF THE MEAN = 0.2935E-03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4033E-03

MEAN OF LOG DATA = -0.8664E+01 
STANDARD DEVIATION OF LOG DATA= 0.1030E+01

NUMBER OF DATA POINTS = 12
MEAN= 0.2834E-03
SQUARE ROOT OF VARIANCE= 0.3221 E-03
STANDARD DEVIATION= 0.3364E-03 
SKEWNESS= 0.221 OE+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1187E+01 
MINIMUM = 0.3702E-04
MAXIMUM = 0.1262E-02

QUANTILE ANALYSIS FOR "Q“ VALUES
A = -0.9955E-01
B= 0.4202E+00
R= 0.9743E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2808E-03
B= 0.9367E-04
R= 0.9928E+00



all_soil_p_2378 TCDD TEQ_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5379E-03

UCL95T-DISTRIBLmON= 0.4578E-03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4431 E-03

UCL95 FROM LOG JACKKNIFE = 0.4423E-03

UCL95 LN CHEBYCHEV INEQUALITY = 0.6694E-03

UCL95 FROM H-STATISTIC = 0.7380E-03

-48-

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5093E-03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.7174E-03



~49-

8.9
4

1.7
15 

7.9
26

9.4
14
12
12

27
17



aILsoiLp_Arsenic_mstat

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.16901 E+02

-50-

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoil_p_Arsenic_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2525E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1293E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2141 E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.1657E+02

UCL95 STANDARD BOOT = 0.1645E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1788E+02

-51-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1382E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2293E+01

MEAN OF LOG DATA = 0.2343E+01
STANDARD DEVIATION OF LOG DATA = 0.7721 E+00

MVUE ESTIMATE OF THE MEAN = 0.1361E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.111E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3181 E+01

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.1142E-01
B= 0.3299E+00
R= 0.9905E+00

MLE ESTIMATE OF THE MEAN = 0.1403E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1266E+02

NUMBER OF DATA POINTS = 12
MEAN= 0.1291 E+02
SQUARE ROOT OF VARIANCE= 0.7373E+01
STANDARD DEVIATION= 0.7701 E+01 
SKEWNESS= 0.5761 E+00
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.5966E+00 
MINIMUM = 0.1700E+01
MAXIMUM = 0.2700E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1292E+02
B= 0.2134E+01
R= 0.9994E+00

QUANTILE ANALYSIS FOR “W" VALUES
A = -0.2663E-01
B= 0.3318E+00
R= 0.9945E+00



all_soil_p_Arsenic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1829E+02

UCL95 T-DISTRIBUTION = 0.1690E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1657E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1696E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2285E+02

UCL95 FROM LOG JACKKNIFE = 0.1794E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2783E+02

UCL95 FROM H-STATISTIC = 0.2525E+02

-52-



alLsoj)_p_benzene_data

-53-

0.00355
0.7
2.3

0.00475
0.28

0.355
0.0094
0.0038

2.2
0.64
0.78



all_soil_p_benzene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

UCL95(T-DIST.) = 0.11196E+01

-54-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



ail_soil_p_benzene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6641 E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6587E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2405E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1078E+01

UCL95 STANDARD BOOT = 0.1054E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1650E+01

-55-

MLE ESTIMATE OF THE MEAN = 0.4045E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1319E+03

MEAN OF LOG DATA = -0.2088E+01 
STANDARD DEVIATION OF LOG DATA = 0.2640E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2382E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9292E+00

MVUE ESTIMATE OF THE MEAN = 0.1710E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.665E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1344E+01

QUANTILE ANALYSIS FOR "W“ VALUES
A =-0.9706E-01
B= 0.4261 E+00
R = 0.9412E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.4427E-01
B = 0.3795E+00
R= 0.9533E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6547E+00
B=: 0.2421 E+00
R= 0.9981 E+00

NUMBER OF DATA POINTS = 11
MEAN= 0.6615E+00
SQUARE ROOT OF VARIANCE= 0.7994E+00
STANDARD DEVIATION= 0.8384E+00 
SKEWNESS= 0.1215E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.1267E+01 
MINIMUM = 0.3550E-02
MAXIMUM = 0.2300E+01



alLsoil_p_benzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1519E+01

UCL95T-DISTRIBUTION = 0.1120E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1077E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1176E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1791 E+01

UCL95 FROM LOG JACKKNIFE = 0.4066E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.7716E+01

UCL95 FROM H-STATISTIC = 0.1035E+04

-56-



all_soiLp_cadmium_data

-57-

1
0.62

3
93

3.6 
0.75

1.2
2

2.3
6.8
8.1
5.6



alLsoil_p_caclmium_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS
I

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.13337E+02

-58-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.24424E+01 
MAXIMUM DATA VALUE = 0.93000E+02

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_p_cadmium_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3622E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1070E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.7262E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.2546E+02

UCL95 STANDARD BOOT = 0.2265E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1194E+03

-59-

MEAN OF LOG DATA = 0.1132E+01
STANDARD DEVIATION OF LOG DATA= 0.1367E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6096E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4032E+01

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1048E+01
B= 0.1632E+01
R = 0.8847E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1040E+02
B= 0.7187E+01
R= 0.9594E+00

MVUE ESTIMATE OF THE MEAN = 0.6953E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.112E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2995E+01

MLE ESTIMATE OF THE MEAN = 0.7894E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1847E+02

NUMBER OF DATA POINTS = 12
MEAN= 0.1066E+02
SQUARE ROOT OF VARIANCE= 0.2494E+02 
STANDARD DEVIATION= 0.2605E+02 
SKEWNESS= 0.2967E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION- 0.2442E+01
MINIMUM = 0.6200E+00
MAXIMUM = 0.9300E+02

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4535E+00
B= 0.9175E+00
R= 0.9123E+00



all_soil_p_cadmium_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.7181E+02

UCL95 T-DISTRIBUTION = 0.2417E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2303E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2992E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.4427E+02

UCL95 FROM LOG JACKKNIFE = 0.1334E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2034E+02

UCL95 FROM H-STATISTIC = 0.3512E+02

-60-



a'Lsoil_p_dieldrin_data

-61-

0.003
0.12

0.0375
0.002

0.0405
0.038

0.0095
0.066
0.017
0.54
0.56

0.073



alLsoil_p_dieldrin_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA PO1NTS= 12

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.28249E+00

-62-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.16022E+01 
MAXIMUM DATA VALUE = 0.56000E+00



all_soil_p_clielclrin_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4441 E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1255E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5588E-01

UCL95 DIRECTLY FROM BOOT SORT = 0.2191E+00

UCL95 STANDARD BOOT = 0.2175E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.6412E+00

-63-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1426E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.7786E-01

MLE ESTIMATE OF THE MEAN = 0.1795E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.8236E+00

MEAN OF LOG DATA = -0.3264E+01 
STANDARD DEVIATION OF LOG DATA = 0.1759E+01

MVUE ESTIMATE OF THE MEAN = 0.1393E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.314E+00 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.7735E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1239E+00
B= 0.5656E-01
R= 0.9950E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.1255E+00
SQUARE ROOT OF VARIANCE= 0.1926E+00 
STANDARD DEVIATION= 0.2011E+00 
SKEWNESS= 0.1684E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1602E+01 
MINIMUM = 0.2000E-02
MAXIMUM = 0.5600E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.6524E-01
B= 0.4167E+00
R= 0.8885E+00

QUANTILE ANALYSIS FOR “W“ VALUES
A = -0.2406E+00
B= 0.6839E+00 
R= 0.7904E+00



aILsoil_p_dieIdrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4328E+00

UCL95T-DISTRIBUTION = 0.2298E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2211E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2512E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3851 E+00

UCL95 FROM LOG JACKKNIFE = 0.2825E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.4851 E+00

UCL95 FROM H-STATISTIC = 0.1892E+01

-64-



'65^

« °-^8^■00026
0.11

10
r.0.0024

3.6

0.0047S
0.007
0.59



all_soiLp_ethylbenzene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.11038E+03

/

-66-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.26674E+01 
MAXIMUM DATA VALUE = 0.78000E+02



all_soil_p_ethylbenzene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.9808E+01

J

AVERAGE OF BOOTSTRAPPED VALUES = 0.8707E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.6673E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.2223E+02

UCL95 STANDARD BOOT = 0.1968E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1598E+03

-67-

MEAN OF LOG DATA = -0.1702E+01
STANDARD DEVIATION OF LOG DATA = 0.3973E+01

MLE ESTIMATE OF THE MEAN = 0.4884E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1309E+07

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4916E+00
B= 0.1186E+01
R = 0.7023E+00

MVUE ESTIMATE OF THE MEAN = 0.3166E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.239E+03 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2987E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4648E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3526E+02

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1024E+01
B= 0.1826E+01
R= 0.8351 E-hOO

NUMBER OF DATA POINTS = 11
MEAN= 0.8690E+01
SQUARE ROOT OF VARIANCE= 0.221 OE+02 
STANDARD DEVIATION= 0.2318E+02 
SKEWNESS= 0.2764E+01
CRITICAL SKEWNESS = 0.9240E-^00
COEFFICIENT OF VARIATION= 0.2667E+01 
MINIMUM = 0.2600E-03
MAXIMUM = 0.7800E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.8426E+01
B= 0.6719E+01
R = 0.9659E+00



all_soil_p_ethylbenzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1390E+03

UCL95 T-DISTRIBUTION = 0.2135E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2019E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2641 E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3993E+02

UCL95 FROM LOG JACKKNIFE = 0.1104E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1652E+03

UCL95 FROM H-STATISTIC = 0.1098E+09

I

-68-



all_soiLp_MCPA 2methyl 4cholorphenoxoxyacetic_data

1.1

1.25

-69-

1.15
1.15
1.15
1.25

11.5
1.25

210
1.15

27
1.1



alLsoil_p_MCPA 2methyl 4cholorphenoxoxyacetic_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.52609E+02

-70-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_p_MCPA 2methyl 4cholorphenoxoxyacetic_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4363E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2179E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1644E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.5508E+02

UCL95 STANDARD BOOT = 0.4883E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.4139E+03

-71-

MEAN OF LOG DATA = 0.1042E+01
STANDARD DEVIATION OF LOG DATA = 0.1722E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6825E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.8058E+01

MLE ESTIMATE OF THE MEAN = 0.1250E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5365E+02

QUANTILE ANALYSIS FOR "Q“ VALUES
A = -0.3689E+01
B= 0.8281 E+01
R = 0.4738E+00

MVUE ESTIMATE OF THE MEAN = 0.9836E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.215E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5353E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2141E+02
B= 0.1631E+02
R= 0.9655E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.2159E+02
SQUARE ROOT OF VARIANCE= 0.5729E+02
STANDARD DEVIATION= 0.5983E+02 
SKEWNESS= 0.2930E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2772E+01 
MINIMUM = 0.1100E+01
MAXIMUM = 0.2100E+03

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.9097E+00
B= 0.1698E+01
R = 0.8084E+00



alLsoiLp_MCPA 2methyl 4cholorphenoxoxyacetic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4140E+03

UCL95 T-DISTRIBUTION = 0.5261 E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5000E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6562E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9880E+02

UCL95 FROM LOG JACKKNIFE = 0.2130E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3377E+02

UCL95 FROM H-STATISTIC = 0.1205E+03

-72-



all_soiLp_tetrachloroethane_data

-73-

0.24
0.0019

0.145
2.5
140

0.011
0.67

0.00475
0.4

0.0031
0.006



all_soiLp_tetrachloroethene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKN1FE)= 0.15350E+02

I

-74-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.32162E+01 
MAXIMUM DATA VALUE = 0.14000E+03

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soil_p_tetrachloroethene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.8561 E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1321 E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1234E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.3846E+02

UCL95 STANDARD BOOT = 0.3351 E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.2517E+04

-75-

MEAN OF LOG DATA = -0.2349E+01
STANDARD DEVIATION OF LOG DATA = 0.3451 E+01

MVUE ESTIMATE OF THE MEAN = 0.5830E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.347E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5256E+01

MLE ESTIMATE OF THE MEAN = 0.3685E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1422E+05

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3458E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6563E+01

NUMBER OF DATA POINTS =11
MEAN= 0.1309E+02
SQUARE ROOT OF VARIANCE= 0.4014E+O2
STANDARD DEVIATION= 0.421 OE+02 
SKEWNESS= 0.2844E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.3216E+01
MINIMUM = 0.1900E-02
MAXIMUM = 0.1400E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1245E+02
B= 0.1213E+02
R= 0.9344E+00

QUANTILE ANALYSIS FOR “W" VALUES
A =-0.9622E+01
B= 0.1551 E+02
R = 0.7840E+00

QUANTILE ANALYSIS FOR “Q" VALUES
A = -0.7545E+03
B= 0.1507E+04 
R= 0.5518E+00



all_soiLp_tetrachloroethene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3031 E+04

UCL95T'DISTRIBUTION = 0.3609E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3397E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4560E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.6983E+02

UCL95 FROM LOG JACKKNIFE = 0.1535E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2932E+02

UCL95 FROM H-STATISTIC = 0.4207E+06

-76-



all_soil_p_totalpcbs_data

-77-

0.95
26.78
5.552
2.295

2.22
2.647

0.04955
1.429

4,3
0.02975

0.0382
7.02



alLsoiLp_totalpcbs_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS '

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.16904E+02

-78-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.16612E+01 
MAXIMUM DATA VALUE = 0.26780E+02



alLsoil_p_totalpcbs_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5432E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.4408E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2016E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.8266E+01

UCL95 STANDARD BOOT = 0.7724E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1532E+02

-79-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.9947E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3874E+01

MEAN OF LOG DATA = 0.1277E+00
STANDARD DEVIATION OF LOG DATA = 0.2214E+01

MVUE ESTIMATE OF THE MEAN = 0.8088E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.255E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5513E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.4342E+01
B= 0.2024E+01
R = 0.9884E+00

MLE ESTIMATE OF THE MEAN = 0.1318E+02 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1523E+03

QUANTILE ANALYSIS FOR "W VALUES
A =-0.2651 E+00
B= 0.5936E+00
R = 0.9332E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.1396E+00
B= 0.4634E+00 
R = 0.9609E+00

NUMBER OF DATA POINTS = 12 
MEAN= 0.4443E+01
SQUARE ROOT OF VARIANCE= 0.7066E+01 
STANDARD DEVIATION= 0.7380E+01 
SKEWNESS= 0.2554E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1661 E+01 
MINIMUM = 0.2975E-01
MAXIMUM = 0.2678E+02



all_soiLp_totalpcbs_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1872E+02

UCL95 T-DISTRIBUTION = 0.8269E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7947E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9626E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1397E+02

UCL95 FROM LOG JACKKNIFE = 0.1690E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3273E+02

UCL95 FROM H-STATISTIC = 0.4951 E+03

-80-



alLso.l_p_trichioroethylene_data

-81-

0.0015
0.007

0.3
0.076
0.99

0.0013
0,14

0.00079
0.55

0.00475
0.135



all_soii_p_trichloroethylene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

CV>=1 OR N<30. USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.10091E+01

-82-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.15558E+01 
MAXIMUM DATA VALUE = 0.99000E+00



aILsoil_p_trichloroethyIene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6611E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.201 OE+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9094E-01

UCL95 DIRECTLY FROM BOOT SORT = 0.3603E+00

UCL95 STANDARD BOOT = 0.3506E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.6400E+00

-83-

MVUE ESTIMATE OF THE MEAN = 0.3912E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.151 E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3063E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4813E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2913E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1359E+00
B= 0.4766E+00
R= 0.9256E+00

QUANTILE ANALYSIS FOR “Q" VALUES
A = -0.2817E-01
B= 0.3439E+00
R= 0.9921 E+00

MLE ESTIMATE OF THE MEAN = 0.9142E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2884E+02

MEAN OF LOG DATA = -0.3542E+01
STANDARD DEVIATION OF LOG DATA = 0.2628E+01

NUMBER OF DATA POINTS = 11
MEAN= 0.2006E+00
SQUARE ROOT OF VARIANCE= 0.2975E+00 
STANDARD DEVIATION= 0.3120E+00 
SKEWNESS= 0.1707E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.1556E+01 
MINIMUM = 0.7900E-03
MAXIMUM = 0.9900E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1985E+00
B= 0.9052E-01
R= 0.9965E+00



all_soil_p_trichloroethylene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4829E+00

UCL95 T-DISTRIBUTION = 0.3711E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0,3553E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4071 E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.6211 E+00

UCL95 FROM LOG JACKKNIFE = 0.1009E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1760E+01

UCL95 FROM H-STATISTIC = 0.2222E+03

-84-



all_soil_p_xylenes total_data

-85-

31
380

0.00097
0.014

18
8.1

0.0043
0.0095

2.4
2.4

0.43



all_soil_p_xylenes totaLmstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.57230E+03

-86-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.28130E+01 
MAXIMUM DATA VALUE = 0.38000E+03

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoil_p_xylenes total_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1035E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.3984E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3225E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.1069E+03

UCL95 STANDARD BOOT = 0.9289E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.8011E+03

-87-

MLE ESTIMATE OF THE MEAN = 0.3918E+04
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2660E+08

MEAN OF LOG DATA = -0.5499E+00
STANDARD DEVIATION OF LOG DATA = 0.4201 E+01

MVUE ESTIMATE OF THE MEAN = 0.1608E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.134E+04 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1538E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2538E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1758E+03

NUMBER OF DATA POINTS = 11
MEAN= 0.4021 E+02
SQUARE ROOT OF VARIANCE= 0.1079E+03 
STANDARD DEVIATION= 0.1131E+03 
SKEWNESS= 0.2808E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.2813E+01 
MINIMUM = 0.9700E-03
MAXIMUM = 0.3800E+03

QUANTILE ANALYSIS FOR “Q" VALUES
A =-0.1942E+01
B= 0.4172E+01
R= 0.5661 E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3853E+02
B= 0.3270E+02
R = 0.9547E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1336E+01
B= 0.2135E+01
R= 0.8722E+00



alLsoil_p_xylenes totaLsboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.8030E+03

UCL95 T-DISTRIBLTnON = 0.1020E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.9632E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1272E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1927E+03

UCL95 FROM LOG JACKKNIFE = 0.5723E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.8483E+03

UCL95 FROM H-STATISTIC = 0.3678E+10

-88-



alLsoil_qcentraL2378TCDD-TEQ_data

-89-

0.0163505
0.00036075
0.00028509

0.000193934 
0.000338676
0.000187379
0.00396005

0.000033056 
9.56443E-05



alI_soil_qcentraI_2378TCDD-TEQ_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.37854E-02

-90-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.22160E-h01 
MAXIMUM DATA VALUE = 0.16351E-01



all_soiLqcentraL2378TCDD-TEQ_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5422E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2415E-02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1700E-02

UCL95 DIRECTLY FROM BOOT SORT = 0.5616E-02

UCL95 STANDARD BOOT = 0.5211E-02

UCL95 BOOTSTRAP-T FROM SORT = 0.1083E+00

-91-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1232E-02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1373E-02

MVUE ESTIMATE OF THE MEAN = 0.1614E-02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.355E-02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1023E-02

MLE ESTIMATE OF THE MEAN = 0.2378E-02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1395E-01

MEAN OF LOG DATA = -0.7825E+01
STANDARD DEVIATION OF LOG DATA = 0.1889E+01

NUMBER OF DATA POINTS = 9
MEAN= 0.2423E-02
SQUARE ROOT OF VARIANCE= 0.5062E-02 
STANDARD DEVIATION= 0.5369E-02 
SKEWNESS= 0.2252E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.2216E+01 
MINIMUM = 0.3306E-04
MAXIMUM = 0.1635E-01

QUANTILE ANALYSIS FOR “Q" VALUES
A =-0.4774E+01
B= 0.1059E+02
R= 0.4953E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.2209E+01
B= 0.4414E+01
R= 0.6497E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2354E-02
B= 0.171 IE-02
R= 0.9838E+00



all_soil_qcentral_2378TCDD-TEQ_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1383E+00

UCL95 T-DISTRIBUTION = 0.5752E-02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5367E-02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6803E-02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1042E-01

UCL95 FROM LOG JACKKNIFE = 0.3785E-02

UCL95 LN CHEBYCHEV INEQUALITY = 0.6186E-02

UCL95 FROM H-STATISTIC = 0.8883E-01

-92-



alLsoil_qcentraLaldrin_data

-93-

0.0021
0.0255

0.00105
0.0055

0.00525
0.00105

0.018
0.11

0.00185



all_soil_qcentraLaldrin_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.34019E-01

-94-

COEFFICIENT OF VARIATION = 0.18609E+01 
MAXIMUM DATA VALUE = 0.11000E+00

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



alLsoiLqcentral_aldrin_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4668E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1895E-01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1102E-01

UCL95 DIRECTLY FROM BOOT SORT = 0.4033E-01

UCL95 STANDARD BOOT = 0.3707E-01

UCL95 BOOTSTRAP-T FROM SORT = 0.1132E+00

-95-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1441E-01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1054E-01

MLE ESTIMATE OF THE MEAN = 0.2026E-01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.6927E-01

MVUE ESTIMATE OF THE MEAN = 0.1587E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.285E-01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.8672E-02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1859E-01
B= 0.1116E-01
R = 0.9854E+00

MEAN OF LOG DATA = -0.5169E+01 
STANDARD DEVIATION OF LOG DATA= 0.1594E+01

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1207E+00
B= 0.4839E+00
R = 0.9559E+00

NUMBER OF DATA POINTS = 9
MEAN= 0.1892E-01
SQUARE ROOT OF VARIANCE= 0.3320E-01
STANDARD DEVIATION= 0.3521 E-01 
SKEWNESS= 0.2216E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1861 E+01 
MINIMUM = 0.1050E-02
MAXIMUM = 0.1100E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.4116E+00
B= 0.8928E+00
R= 0.8922E+00



alLsoil_qcentral_aldrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1142E+00

UCL95 T-DISTRIBUTION = 0.4075E-01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3823E-01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4749E-01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.7139E-01

UCL95 FROM LOG JACKKNIFE = 0.3402E-01

UCL95 LN CHEBYCHEV INEQUALITY = 0.5464E-01

UCL95 FROM H-STATISTIC = 0.2813E+00

-96-



all_soiLqcentraLarsenic_data

-97-

57
13

6.6
16

3.2
5.7
13

10.8
12.



alLsoiLqcentral_arsenic_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.22176E+02

-98-

COEFFICIENT OF VARIATION = 0.11128E+01 
MAXIMUM DATA VALUE = 0.57000E+02

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



aII_soil_qcentraLarsenic_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2837E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1471 E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5167E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.2481 E+02

UCL95 STANDARD BOOT = 0.2321 E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.4376E+02

-99-

MEAN OF LOG DATA = 0.2343E+01
STANDARD DEVIATION OF LOG DATA = 0.8119E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1353E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4649E+01

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.3012E+00
B= 0.7244E+00
R = 0.9388E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.381 OE+00
B= 0.7780E+00
R = 0.9320E+00

MLE ESTIMATE OF THE MEAN = 0.1448E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1399E+02

MVUE ESTIMATE OF THE MEAN = 0.1385E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.117E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3858E+01

NUMBER OF DATA POINTS = 9
MEAN= 0.1472E+02
SQUARE ROOT OF VARIANCE= 0.1545E+02
STANDARD DEVIATION= 0.1638E+02 
SKEWNESS= 0.2179E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1113E+01 
MINIMUM = 0.3200E+01
MAXIMUM = 0.5700E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1455E+02
B= 0.5233E+01
R = 0.9852E+00



all_soil_qcentral_arsenic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3842E+02

UCL95 T-DISTRIBUTION = 0.2488E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2371 E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2794E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3913E+02

UCL95 FROM LOG JACKKNIFE = 0.2218E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3109E+02

UCL95 FROM H-STATISTIC = 0.3270E+02

- 100-



iii_soiLqcentral_benzoaanthacene_data

-101-

0.029
0.091
0.205

3.15
0.64
0.29

0.385
0.425

0.25



alLsoiLqcentral_benzoaanthacene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.10669E+01

-102-

COEFFICIENT OF VARIATION = 0.15988E+01 
MAXIMUM DATA VALUE = 0.31500E+01

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoil_qcentraLbenzoaanthacene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3918E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6128E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3089E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1225E+01

UCL95 STANDARD BOOT =0.1121 E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.3250E+01

-103-

MEAN OF LOG DATA = -0.1251 E+01 
STANDARD DEVIATION OF LOG DATA = 0.1291 E+01

MLE ESTIMATE OF THE MEAN = 0.6587E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1364E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6032E+00
B= 0.3101E+00
R = 0.9776E+00

MVUE ESTIMATE OF THE MEAN = 0.5727E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.806E+00 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2558E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5624E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2712E+00

NUMBER OF DATA POINTS = 9
MEAN= 0.6072E+00
SQUARE ROOT OF VARIANCE= 0.9153E+00
STANDARD DEVIATION= 0.9708E+00 
SKEWNESS= 0.2311 E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1599E+01
MINIMUM = 0.2900E-01
MAXIMUM = 0.3150E+01

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.5314E+00
B= 0.1035E+01
R = 0.8929E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.3889E+00
B= 0.9407E+00
R = 0.8794E+00



all_soil_qcentraLbenzoaanthacene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3178E+01

UCL95T-DISTRIBUTION = 0.1209E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1140E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1406E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2054E+01

UCL95 FROM LOG JACKKNIFE = 0.1067E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1716E+01

UCL95 FROM H-STATISTIC= 0.3937E+01

- 104-



alLsoiLqcentraLben2oapyrene_data

-105-

0.205
0.39

0.205
0.405
0.024
2.65

0.3 
1.315
0.28



all_soil_qcentraLbenzoapyrene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.12436E+01

-106-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.13060E+01 
MAXIMUM DATA VALUE = 0.26500E+01

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soiLqcentral_benzoapyrene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3959E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6444E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2614E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1109E+01

UCL95 STANDARD BOOT = 0.1074E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.3404E+01

- 107-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6824E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3017E+00

MLE ESTIMATE OF THE MEAN = 0.7764E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1652E+01

MVUE ESTIMATE OF THE MEAN = 0.6718E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.960E+00 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3040E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.3195E+00
B= 0.9818E+00
R= 0.701 OE+00

MEAN OF LOG DATA = -0.1108E+01
STANDARD DEVIATION OF LOG DATA = 0.1308E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6371 E+00
B= 0.2641 E+00
R= 0.9961 E+00

NUMBER OF DATA POINTS = 9
MEAN= 0.6416E+00
SQUARE ROOT OF VARIANCE= 0.7900E+00
STANDARD DEVIATION= 0.8379E+00 
SKEWNESS= 0.1778E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1306E+01 
MINIMUM = 0.2400E-01
MAXIMUM = 0.2650E+01

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.3512E+00
B= 0.9050E+00
R = 0.8009E+00



alLsoiLqcentraLbenzoapyrene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3083E+01

UCL95 T-DISTRIBUTION = 0.1161E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1101E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1278E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1890E+01

UCL95 FROM LOG JACKKNIFE = 0.1244E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.2030E+01

UCL95 FROM H-STATISTIC = 0.4842E+01

- 108-



alLsoiLqcentral_benzobfluoranthene_cfa{a

-109-

0.031
0.205
1.195
0.32

0.205
2.45
1.75

0.495
0.39



all_soil_qcentral_benzobfluoranthene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.15991 E+01

— 11O

COEFFICIENT OF VARIATION = 0.10665E+01 
MAXIMUM DATA VALUE = 0.24500E+01

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoil_qcentraLbenzobfIuoranthene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4015E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.7830E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2605E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1236E+01

UCL95 STANDARD BOOT = 0.1211E+01
I

UCL95 BOOTSTRAP-T FROM SORT = 0.1751 E+01

-111-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.9120E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3694E+00

MEAN OF LOG DATA = -0.8660E+00
STANDARD DEVIATION OF LOG DATA = 0.1331 E+01

MVUE ESTIMATE OF THE MEAN = 0.8765E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.128E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4034E+00

MLE ESTIMATE OF THE MEAN = 0.1020E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2252E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.7786E+00
B= 0.2613E+00
R= 0.9983E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.8630E-01
B= 0.4469E+00
R= 0.9564E+00

NUMBER OF DATA POINTS = 9
MEAN= 0.7823E+00
SQUARE ROOT OF VARIANCE= 0.7866E+00
STANDARD DEVIATION= 0.8344E+00 
SKEWNESS= 0.1055E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1066E+01 
MINIMUM = 0.3100E-01
MAXIMUM = 0.2450E+01

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.1681E-02
B= 0.3271 E+00
R= 0.9995E+00



all_soil_qcentral_benzobfluoranthene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1364E+01

UCL95 T-DISTRIBUTION = 0.1300E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1240E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1344E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2026E+01

UCL95 FROM LOG JACKKNIFE = 0.1599E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.2680E+01

UCL95 FROM H-STATISTIC = 0.6745E+01

-112-



all_soiI_qcentraLcopper_data

-113-

59.5
54
26
46

20.5
150

20000
225
40



all_soil_qcentral_copper_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

UCL95(T-DIST.) = 0.64087E+04

-114-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soil_qcentraLcopper_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5968E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2266E+04

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2072E+04

UCL95 DIRECTLY FROM BOOT SORT = 0.6709E+04

UCL95 STANDARD BOOT = 0.5675E+04

UCL95 BOOTSTRAP-T FROM SORT = 0.3765E+06

-115-

MEAN OF LOG DATA = 0.4689E+01
STANDARD DEVIATION OF LOG DATA = 0.2099E+01

MVUE ESTIMATE OF THE MEAN = 0.5860E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.147E+04 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4040E+03

MLE ESTIMATE OF THE MEAN = 0.9844E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.8857E+04

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1781E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.5747E+03

QUANTILE ANALYSIS FOR "Q° VALUES
A =-0.1460E+04
B= 0.2901 E+04
R= 0.5777E+00

NUMBER OF DATA POINTS = 9
MEAN= 0.2291 E+04
SQUARE ROOT OF VARIANCE= 0.6261 E+04 
STANDARD DEVIATION= 0.6641 E+04 
SKEWNESS= 0.2474E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.2899E+01
MINIMUM = 0.2050E+02
MAXIMUM = 0.2000E+05

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1170E+02
B= 0.1754E+02
R= 0.8228E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2287E+04
B= 0.2054E+04
R = 0.9349E+00



all_soil_qcentral_copper_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3659E+06

LICL95 T-DISTRIBUTION = 0.6409E+04

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5933E+04

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7884E+04

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1219E+05

UCL95 FROM LOG JACKKNIFE = 0.1247E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.2392E+04

UCL95 FROM H-STATISTIC = 0.8253E+05

-116-



alLsoiLqcentraLclieldrin_data

-117-

0.035
0.0465

0.00205
0.39

0.042 
0.0036

0.048 
0.0585 
0.0052



all_soil_qcentraLdieldrin_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.14657E+00

-118-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.17385E-I-01 
MAXIMUM DATA VALUE = 0.39000E-I-00



all_soil_qcentraLdieldrin_sboot

1

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4825E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.7069E-01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3875E-01

UCL95 DIRECTLY FROM BOOT SORT = 0.1479E+00

UCL95 STANDARD BOOT = 0.1344E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.3445E+00

-119-

MEAN OF LOG DATA = -0.3720E+01 
STANDARD DEVIATION OF LOG DATA= 0.1656E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.7501 E-01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3847E-01

MLE ESTIMATE OF THE MEAN = 0.9540E-01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3634E+00

MVUE ESTIMATE OF THE MEAN = 0.7279E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.137E+00 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4116E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6958E-01
B= 0.3886E-01
R = 0.9756E+00

QUANTILE ANALYSIS FOR “0“ VALUES
A = -0.6178E+00
B= 0.1223E+01
R= 0.8837E+00

NUMBER OF DATA POINTS = 9
MEAN= 0.7009E-01
SQUARE ROOT OF VARIANCE= 0.1149E+00 
STANDARD DEVIATION= 0.1219E+00 
SKEWNESS= 0.2327E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1739E+01 
MINIMUM = 0.2050E-02
MAXIMUM = 0.3900E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.5496E+00
B= 0.1015E+01
R = 0.8833E+00



all_soil_qcentral_dieldrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3058E+00

UCL95 T-DISTRIBUTION = 0.1456E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1369E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1706E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2517E+00

UCL95 FROM LOG JACKKNIFE = 0.1466E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.2568E+00

UCL95 FROM H-STATISTIC = 0.1607E+01

-120-



data

^121-

aU,soiLqc(

240
29

260
150

5450
305
310
170
660



all_soil_qcentraLmanganese_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.1291OE+04

-122-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.20638E+01 
MAXIMUM DATA VALUE = 0.54500E+04

2 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soiI_qcentraLmanganese_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4149E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.8460E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5493E+03

UCL95 DIRECTLY FROM BOOT SORT = 0.1966E+04

UCL95 STANDARD BOOT = 0.1750E+04
I

UCL95 BOOTSTRAP-T FROM SORT = 0.1270E+05

-123-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5805E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3819E+03

MLE ESTIMATE OF THE MEAN = 0.7639E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1843E+04

MEAN OF LOG DATA = 0.5679E+01 
STANDARD DEVIATION OF LOG DATA= 0.1386E+01

MVUE ESTIMATE OF THE MEAN = 0.6456E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.985E+03 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3091 E+03

QUANTILE ANALYSIS FOR “W" VALUES
A =-0.1257E+01
B= 0.2181E+01
R= 0.8452E+00

QUANTILE ANALYSIS FOR “Q" VALUES
A = -0.1540E+01
B= 0.3379E+01
R= 0.6032E+00

NUMBER OF DATA POINTS = 9
MEAN= 0.8416E+03
SQUARE ROOT OF VARIANCE= 0.1637E+04
STANDARD DEVIATION= 0.1737E+04 
SKEWNESS= 0.2429E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.2064E+01
MINIMUM = 0.2900E+02
MAXIMUM = 0.5450E+04

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.8345E+03
B= 0.5463E+03
R= 0.9599E+00



alLsoiI_qcentral_manganese_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1413E+05

UCL95 T-DISTRIBUTION = 0.1918E+04

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1794E+04

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2295E+04

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3429E+04

UCL95 FROM LOG JACKKNIFE = 0.1291E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.2027E+04

UCL95 FROM H-STATISTIC = 0.5831 E+04

- 124-



all_soil_qcentral_pentachorophenol_data

- 125-

0.0565
0.63

0.0033
1.4

10.15 
0.0105

0.012
0.0825

2.3



all_soil_qcentraLpentachorophenol_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95{LOG-JACKKNIFE)= 0.65183E+01

- 126-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.20249E+01 
MAXIMUM DATA VALUE = 0.10150E+02



alLsoil_qcentral_pentachorophenol_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7750E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1635E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1041 E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.3649E+01

UCL95 STANDARD BOOT = 0.3347E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1059E+02

- 127-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2450E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2187E+01

QUANTILE ANALYSIS FOR "W“ VALUES
A =-0.4211E+00
B= 0.9064E+00
R= 0.8926E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1602E+01
B= 0.1048E+01
R= 0.9848E+00

MEAN OF LOG DATA = -0.1893E+01 
STANDARD DEVIATION OF LOG DATA= 0.2775E+01

MLE ESTIMATE OF THE MEAN = 0.7075E+01 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3323E+03

MVUE ESTIMATE OF THE MEAN = 0.2288E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.818E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1892E+01

NUMBER OF DATA POINTS = 9
MEAN= 0.1627E+01
SQUARE ROOT OF VARIANCE= 0.3106E+01 
STANDARD DEVIATION= 0.3295E+01 
SKEWNESS= 0.2217E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.2025E+01
MINIMUM = 0.3300E-02
MAXIMUM = 0.1015E+02

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1327E+00
B= 0.5143E+00
R= 0.9565E+00



alLsoil_qcentral_pentachorophenoLsboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.8145E+01

UCL95 T-DISTRIBUTION = 0.3670E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3434E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4301 E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.6537E+01

UCL95 FROM LOG JACKKNIFE = 0.6518E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1075E+02

UCL95 FROM H-STATISTIC = 0.1417E+05

- 128-



all_soil_qcentral_totalpcbs_data

-129-

2.6115
8.7375

0.915
0.42815
4.3675

2.063
1.769 

0.2143
0.4586



alLsoiI_qcentraLtotalpcbs_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.43521 E+01

- 130-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.11356E+01 
MAXIMUM DATA VALUE = 0.87375E+01

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoil_qcentral_totaIpcbs_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3708E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2386E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.8593E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3927E+01

UCL95 STANDARD BOOT = 0.3800E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.6231 E+01

-131-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2481 E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1006E+01

MLE ESTIMATE OF THE MEAN = 0.2764E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4984E+01

MVUE ESTIMATE OF THE MEAN = 0.2460E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.320E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1025E+01

MEAN OF LOG DATA = 0.2932E+00
STANDARD DEVIATION OF LOG DATA = 0.1203E+01

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1607E+00
B = 0.5346E+00
R = 0.9458E+00

NUMBER OF DATA POINTS = 9
MEAN= 0.2396E+01
SQUARE ROOT OF VARIANCE= 0.2565E+01 
STANDARD DEVIATION= 0.2721 E+01 
SKEWNESS= 0.1539E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1136E+01 
MINIMUM = 0.2143E+00
MAXIMUM = 0.8738E+01

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.7857E-01
B = 0.4587E+00
R = 0.9746E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2368E+01
B= 0.8654E+00
R= 0.9962E+00



alLsoiLqcentraLtotalpcbs_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5038E+01

LICL95T-DISTR1BUT1ON = 0.4083E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3888E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4385E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.6450E+01

UCL95 FROM LOG JACKKNIFE = 0.4352E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.7039E+01

UCL95 FROM H-STATISTIC = 0.1338E+02

- 132-



all_soil_qsouth_2378TCDD TEQ_data

- 133-

0.00043926
0.00054683

0.006845
0.000220345 
0.000041361
0.00005484

0.000080815 
6.29555E-05 
0.000056015 
6.98465E-05 
0.001655345 
0.000113905 
4.90225E-05
0.00137244
0.00093605
0.0010195

0.02867525 
0.000075483 
0.000107485
0.00052666



all_soil_qsouth_2378TCDD TEQ_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.45053E-02

- 134-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



alLsoil_qsouth_2378TCDD TEQ_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3874E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2157E-02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1428E-02

UCL95 DIRECTLY FROM BOOT SORT = 0.4908E-02

UCL95 STANDARD BOOT = 0.4505E-02

UCL95 BOOTSTRAP-T FROM SORT = 0.2621 E-01

-135-

MEAN OF LOG DATA = -0.8130E+01
STANDARD DEVIATION OF LOG DATA = 0.1815E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2091 E-02
B= 0.1417E-02
R= 0.9812E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.5047E+00
B= 0.1002E+01 
R= 0.8003E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1187E+00
B= 0.4222E+00
R= 0.8837E+00

MVUE ESTIMATE OF THE MEAN = 0.1276E-02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.363E-02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.6342E-03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1123E-02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.8302E-03

MLE ESTIMATE OF THE MEAN = 0.1530E-02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.7796E-02

NUMBER OF DATA POINTS = 20
MEAN= 0.2147E-02
SQUARE ROOT OF VARIANCE= 0.6262E-02 
STANDARD DEVIATION= 0.6425E-02 
SKEWNESS= 0.3799E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.2992E+01 
MINIMUM = 0.4136E-04
MAXIMUM = 0.2868E-01



all_soiLqsouth_2378TCDDTEQ_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2325E-01

UCL95 T-DISTRIBUTION = 0.4631 E-02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4511 E-02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5815E-02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8569E-02

UCL95 FROM LOG JACKKNIFE = 0.2558E-02

UCL95 LN CHEBYCHEV INEQUALITY = 0.4111 E-02

UCL95 FROM H-STATISTIC = 0.7677E-02

- 136-



all_soil_qsouth_aldrin_data

- 137-

0.065
0.011

0.001525
0.0013
0.021

0.3
0.02425
0.0925

0.21
0.0011

0.00115
0.001

0.0115
0.00105
0.0115
0.005

0.0011
0.011

0.0011
0.012



alLsoil_qsouth_aldrin_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.67830E-01

-138-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

V



all_soil_qsouth_aldrin_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3988E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3923E-01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1739E-01

QUANTILE ANALYSIS FOR "Q" VALUES

UCL95 DIRECTLY FROM BOOT SORT = 0.7049E-01

UCL95 STANDARD BOOT = 0.6783E-01

UCL95 BOOTSTRAP-T FROM SORT = 0.1290E+00

-139-

MEAN OF LOG DATA = -0.4862E+01
STANDARD DEVIATION OF LOG DATA = 0.1881E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3598E-01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2173E-01

MVUE ESTIMATE OF THE MEAN = 0.371 OE-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.113E+00 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1918E-01

QUANTILE ANALYSIS FOR ”W" VALUES
A =-0.1051E+00
B= 0.3547E+00
R = 0.9063E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3873E-01
B= 0.1732E-01
R= 0.9956E+00

MLE ESTIMATE OF THE MEAN = 0.4541 E-01 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2627E+00

NUMBER OF DATA POINTS = 20
MEAN= 0.3920E-01
SQUARE ROOT OF VARIANCE= 0.7677E-01 
STANDARD DEVIATION= 0.7876E-01 
SKEWNESS= 0.2464E+0i
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.2009E+01 
MINIMUM = 0.1000E-02
MAXIMUM = 0.3000E+00

A = -0.9955E-02 
B= 0.2362E+00 
R = 0.9935E+00



alLsoiLqsouth_aldrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1816E+00

UCL95T-DISTRIBLmON = 0.6965E-01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.6817E-01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7854E-01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1179E+00

UCL95 FROM LOG JACKKNIFE = 0.7356E-01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1229E+00

UCL95 FROM H-STATISTIC = 0.2539E+00

- 140-



A.35
35
A.A 
A.3

A.25
3.2

23
2,75

A.A
AA

A.35
A6
6.A

47
A.A

A.O5
A.A5

27
38.5

A.3



all_soil_qsouth_antimony_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(HALLS BOOTSTRAP-T)= 0.18677E+02

- 142-

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_qsouth_antim ony_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3307E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1149E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3193E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.1699E+02

UCL95 STANDARD BOOT = 0.1674E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1884E+02

-143-

MEAN OF LOG DATA = 0.1483E+01
STANDARD DEVIATION OF LOG DATA= 0.1475E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1178E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4978E+01

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.3037E-01
B= 0.2474E+00
R = 0.9934E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.1106E-02
B= 0.2176E+00
R = 0.9995E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1145E+02
B= 0.3206E+01
R = 0.9987E+00

MVUE ESTIMATE OF THE MEAN = 0.1183E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.238E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4655E+01

MLE ESTIMATE OF THE MEAN = 0.1308E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3655E+02

NUMBER OF DATA POINTS = 20
MEAN= 0.1148E+02
SQUARE ROOT OF VARIANCE= 0.1435E+02
STANDARD DEVIATION= 0.1472E+02 
SKEWNESS= 0.1205E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.1282E+01
MINIMUM = 0.1050E+01
MAXIMUM = 0.4700E+02



all_soil_qsouth_antimony_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1868E+02

UCL95 T-DISTRIBUTION = 0.1718E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1690E+02

LICL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1785E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2620E+02

UCL95 FROM LOG JACKKNIFE = 0.2039E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3264E+02

UCL95 FROM H-STATISTIC = 0.4005E+02

- 144-



all_soil_qsouth_arsenic_data

- 145-

5.5
5

7.1
4.2
7.9
5.1

17.5
3.3
5.8
19
30
19

4.3
17

11.8
17
33
32
12
6



all_soil_qsouth_arsenic_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.17232E+02

- 146-

COEFFICIENT OF VARIATION = 0.73495E+00 
MAXIMUM DATA VALUE = 0.33000E+02

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_qsouth_arsenic_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2254E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1314E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2100E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.1670E+02

UCL95 STANDARD BOOT = 0.1660E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1769E+02

-147-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE= 0.1313E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2371 E+01

MVUE ESTIMATE OF THE MEAN = 0.1314E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.106E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2341 E+01

MEAN OF LOG DATA = 0.2317E+01
STANDARD DEVIATION OF LOG DATA= 0.7419E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1312E+02
B= 0.2108E+01
R= 0.9996E+00

MLE ESTIMATE OF THE MEAN = 0.1336E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1145E+02

NUMBER OF DATA POINTS = 20
MEAN= 0.1313E+02
SQUARE ROOT OF VARIANCE= 0.9402E+01 
STANDARD DEVIATION= 0.9646E+01 
SKEWNESS= 0.9038E+00
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.7349E+00 
MINIMUM = 0.3300E+01
MAXIMUM = 0.3300E+02

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.211 IE-01
B= 0.2438E+00 
R= 0.9948E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.1491 E-02
B= 0.2227E+00
R= 0.9999E+00



alLsoil_qsouth_arsenic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1824E+02

UCL95T-DISTRIBUT1ON = 0.1685E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1667E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1714E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2277E+02

UCL95 FROM LOG JACKKNIFE = 0.1723E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2360E+02

UCL95 FROM H-STATISTIC = 0.1961 E+02

- 148-



all_soil_qsouth_ben2ne_data

-149-

2
0.0015 

0.00465
0.0031
0.0044

0.17
0.0038

0.00086
0.46

0.0021
0.0015
0.0029
0.0024
0.0035
0.0037 

0.00535 
0.00375 
0.0031
0.0018
0.0015



alLsoil_qsouth_benzene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.29767E+00

- 150-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soiLqsoLrth_benzne_sboot

i

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4266E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1341 E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9945E-01

UCL95 DIRECTLY FROM BOOT SORT = 0.3251 E+00

UCL95 STANDARD BOOT = 0.2977E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.1618E+01

-151-

MLE ESTIMATE OF THE MEAN = 0.4715E-01 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3762E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2089E-01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3394E-01

MVUE ESTIMATE OF THE MEAN = 0.3644E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.129E+00 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2055E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1293E+00
B= 0.9877E-01
R= 0.9818E+00

QUANTILE ANALYSIS FOR 'W VALUES
A =-0.4428E+00
B= 0.8818E+00
R = 0.8274E+00

MEAN OF LOG DATA = -0.5139E+01 
STANDARD DEVIATION OF LOG DATA= 0.2042E+01

NUMBER OF DATA POINTS = 20
MEAN= 0.1340E+00
SQUARE ROOT OF VARIANCE= 0.4405E+00 
STANDARD DEVIATION= 0.4520E+00 
SKEWNESS= 0.3798E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.3373E+01
MINIMUM = 0.8600E-03
MAXIMUM = 0.2000E+01

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.6614E+00
B= 0.1616E+01
R= 0.5282E+00



all_soil_qsouth_benzne_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1619E+01

UCL95 T-DISTRIBUTION = 0.3087E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3003E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3920E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5858E+00

UCL95 FROM LOG JACKKNIFE = 0.7956E-01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1283E+00

UCL95 FROM H-STATISTIC= 0.3478E+00

- 152-



all_soil_qsouth_benzeoa anthracene_data

0.84

-153-

0.16
0.045
2.515

0.23
0.21

0.085
0.045

0.2
0.48

1.8
0.22
1.42

0.041
0.065

1.2
0.26

1.8
0.2

0.03



all_soil_qsouth_benzeoa anthracene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.10335E+01

- 154-

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.12562E+01 
MAXIMUM DATA VALUE = 0.25150E+01



all_soiLqsouth_benzeoa anthracene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3193E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.5911E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1622E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8745E+00

UCL95 STANDARD BOOT = 0.8579E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.9847E+00

-155-

MLE ESTIMATE OF THE MEAN = 0.6837E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1700E+01

MEAN OF LOG DATA = -0.1366E+01 
STANDARD DEVIATION OF LOG DATA = 0.1404E+01

MVUE ESTIMATE OF THE MEAN = 0.6267E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.117E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2328E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.5888E+00
B= 0.1620E+00
R= 0.9985E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6302E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2332E+00

NUMBER OF DATA POINTS = 20
MEAN= 0.5923E+00
SQUARE ROOT OF VARIANCE= 0.7252E+00 
STANDARD DEVIATION= 0.7440E+00 
SKEWNESS= 0.1323E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.1256E+01 
MINIMUM = 0.3000E-01
MAXIMUM = 0.2515E+01

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.3612E-01
B= 0.2513E+00
R= 0.9911 E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2850E-03
B= 0.2162E+00
R= 0.9994E+00



all_soiLqsouth_benzeoa anthracene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1095E+01

UCL95 T-DISTRIBUTiON = 0.8800E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8660E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9186E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1336E+01

UCL95 FROM LOG JACKKNIFE = 0.1034E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1667E+01

UCL95 FROM H-STATISTIC = 0.1912E+01

I

-156-



alLsoil_qsouth_benzoapyrene_data

- 157-

0.22
0.2

0.34
1.8

0.16
0.205

0.25
1.29
0.04

0.048
2.975

0.18
1.8

0.046
0.23

1.2
0.092
0.075
0.205

2.3



all_soiLqsouth_benzoapyrene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.11431E+01

-158-

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.12962E+01 
MAXIMUM DATA VALUE = 0.29750E+01



all_soil_qsouth_benzoapyrene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3132E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6833E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1915E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1014E+01

UCL95 STANDARD BOOT = 0.9983E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.1153E+01

-159-

MLE ESTIMATE OF THE MEAN = 0.7448E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1741 E+01

MVUE ESTIMATE OF THE MEAN = 0.6871 E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.123E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2472E+00

MEAN OF LOG DATA = -0.1228E+01
STANDARD DEVIATION OF LOG DAT^ = 0.1366E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6808E+00
B= 0.1922E+00
R = 0.9990E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6829E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2662E+00

NUMBER OF DATA POINTS = 20
MEAN= 0.6828E+00
SQUARE ROOT OF VARIANCE= 0.8626E+00 
STANDARD DEVIATION= 0.8850E+00 
SKEWNESS= 0.1348E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.1296E+01 
MINIMUM = 0.4000E-01
MAXIMUM = 0.2975E+01

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.2453E-02
B= 0.2146E+00
R = 0.9996E+00

QUANTILE ANALYSIS FOR ”W" VALUES
A =-0.3389E-01
B= 0.2501 E+00
R = 0.9892E+00



ali_soiLqsouth_benzoapyrene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1035E+01 1

UCL95T-DISTRIBLmON= 0.1025E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1008E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1072E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1567E+01

UCL95 FROM LOG JACKKNIFE = 0.1143E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1792E+01

UCL95 FROM H-STATISTIC = 0.1988E+01

- 160-



all_soil_qsouth_benzobfluoranthene_data

-161-

0.56
2.2

0.21
0.056

0.23 
0.036

0.18
1.4 

0.44
0.22

3.3
0.069 
0.033

0.19
0.22
0.2

0.22
1.475
0.25
2.69



aILsoil_qsouth_benzobfluoranthene_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.11783E+01

-162-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.13722E+01 
MAXIMUM DATA VALUE = 0.33000E+01



all_soil_qsouth_benzobfluoranthene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3133E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.7100E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2123E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1082E+01

UCL95 STANDARD BOOT = 0.1059E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1292E+01

- 163-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.7042E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2742E+00

MVUE ESTIMATE OF THE MEAN = 0.7088E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.127E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2551 E+00

MLE ESTIMATE OF THE MEAN = 0.7684E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1797E+01

MEAN OF LOG DATA = -0.1197E+01
STANDARD DEVIATION OF LOG DATA = 0.1366E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.7070E+00
B= 0.2138E+00
R = 0.9983E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.4266E-01
B= 0.2631 E+00
R = 0.9824E+00

NUMBER OF DATA POINTS = 20
MEAN= 0.7090E+00
SQUARE ROOT OF VARIANCE= 0.9482E+00 
STANDARD DEVIATION= 0.9728E+00 
SKEWNESS= 0.1583E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.1372E+01
MINIMUM = 0.3300E-01
MAXIMUM = 0.3300E+01

QUANTILE ANALYSIS FOR "Q“ VALUES
A = 0.4698E-02
B= 0.2141 E+00
R = 0.9992E+00



all_soil_qsouth_ben2obfluoranthene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1191E+01

UCL95T-DISTRIBUTION = 0.1085E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1067E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1149E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1681 E+01

UCL95 FROM LOG JACKKNIFE = 0.1178E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1849E+01

UCL95 FROM H-STATISTIC = 0.2052E+01

-164-
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all_soil_qsouth_chromuim_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.13018E+03

- 166-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.16269E+01 
MAXIMUM DATA VALUE = 0.66000E+03



all_soil_qsouth_chromuim_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2885E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.8837E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3192E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.1477E+03

UCL95 STANDARD BOOT = 0.1409E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.2243E+03

-167-

MLE ESTIMATE OF THE MEAN = 0.8730E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1582E+03

MEAN OF LOG DATA = 0.3742E+01
STANDARD DEVIATION OF LOG DATA= 0.1206E+01

MVUE ESTIMATE OF THE MEAN = 0.8242E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.123E+03 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2565E+02

QUANTILE ANALYSIS FOR “W" VALUES
A =-0.1661E+00
B= 0.4021 E+00
R= 0.9498E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.8149E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2816E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.8730E+02
B= 0.3183E+02
R= 0.9898E+00

NUMBER OF DATA POINTS = 20
MEAN= 0.8821 E+02
SQUARE ROOT OF VARIANCE= 0.1399E+03 
STANDARD DEVIATION= 0.1435E+03 
SKEWNESS= 0.3353E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.1627E+01
MINIMUM = 0.8000E+01
MAXIMUM = 0.6600E+03

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1040E+00
B= 0.3601 E+00
R= 0.9642E+00



all_soil_qsouth_chromuim_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2281 E+03

UCL95 T-DISTRIBUTION = 0.1437E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1410E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1667E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2316E+03

UCL95 FROM LOG JACKKNIFE = 0.1302E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1971 E+03

UCL95 FROM H-STATISTIC = 0.1940E+03

- 168-



alLsoil_qsouth_dieldrin_data

- 169-

0.00041
0.034
0.825

0.46
0.0088
0.029
0.375

0.2
0.28

0.0033
0.1

0.00805
0.0021

0.021
0.0022

0.16
0.00066
0.0019

0.12
0.022



alLsoil_qsouth_dieldrin_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.50361 E+00

- 170-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.15964E+01 
MAXIMUM DATA VALUE = 0.82500E+00



alLsoil_qsoLith_dieldrin_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4740E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1325E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.4632E-01

UCL95 DIRECTLY FROM BOOT SORT = 0.2147E+00

UCL95 STANDARD BOOT = 0.2087E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.2748E+00

-171-

MEAN OF LOG DATA = -0.3732E+01
STANDARD DEVIATION OF LOG DATA = 0.231 OE+01

MVUE ESTIMATE OF THE MEAN = 0.2377E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.108E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1516E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2653E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1378E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.6248E-01
B= 0.2799E+00
R= 0.9744E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1315E+00
B= 0.4588E-01
R = 0.9967E+00

MLE ESTIMATE OF THE MEAN = 0.3455E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4972E+01

NUMBER OF DATA POINTS = 20
MEAN= 0.1327E+00
SQUARE ROOT OF VARIANCE= 0.2064E+00 
STANDARD DEVIATION^ 0.2118E+00 
SKEWNESS= 0.2060E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.1596E+01 
MINIMUM = 0.4100E-03
MAXIMUM = 0.8250E+00

QUANTILE ANALYSIS FOR “Q" VALUES
A =-0.1058E-01
B = 0.2342E+00
R = 0.9992E+00



all_soil_qsouth_dieldrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4007E+00

UCL95 T-DISTRIBUTION = 0.2146E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2106E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2339E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3444E+00

UCL95 FROM LOG JACKKNIFE = 0.5036E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.9154E+00

UCL95 FROM H-STATISTIC = 0.4262E+01

- 172-



alLsoil_qsouth_ethylbenzene_data

- 173-

0.00074
0.00052 
0.00142 
0.00038 
0.00052 
0.00023 
0.00465 
0.00045
0.0029

0.45
0.69 

0.00071
0.0044
0.0014
0.0031
0.0035
0.0005

0.00048
0.013
270



alLsoiLqsouth_ethylbenzene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.35322E+02

- 174-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soil_qsouth_ethylbenzene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6697E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1368E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1316E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.4055E+02

UCL95 STANDARD BOOT = 0.3532E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.8177E+04

- 175-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.2017E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.5075E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.3055E+02
B= 0.4311E+02
R= 0.8551 E+00

MLE ESTIMATE OF THE MEAN = 0.1264E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3889E+03

MVUE ESTIMATE OF THE MEAN = 0.3825E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.434E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3272E+00

MEAN OF LOG DATA = -0.5495E+01
STANDARD DEVIATION OF LOG DATA = 0.3385E+01

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.1360E+06
B= 0.2634E+06
R= 0.6060E+00

NUMBER OF DATA POINTS = 20
ME^N= 0.1356E+02
SQUARE ROOT OF VARIANCE= 0.5883E+02
STANDARD DEVIATION= 0.6036E+02 
SKEWNESS= 0.4129E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.4452E+01
MINIMUM = 0.2300E-03
MAXIMUM = 0.2700E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1285E+02
B= 0.1287E+02
R= 0.9292E+00



alLsoiLqsouth_ethylbenzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.8169E+04

UCL95 T-DISTRIBUTION = 0.3690E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3576E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4908E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.7389E+02

UCL95 FROM LOG JACKKNIFE = 0.6757E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.1845E+01

UCL95 FROM H-STATISTIC = 0.2292E+03

-176-



alLsoil_qsouth_heptachlor epoxide_data

-177-

0.03
0.00105

0.0115
0.00295

0.0115
0.07

0.02425
0.23

0.00023
0.18

0.007
0.012

0.00266
0.0011

0.00057
0.012

0.0005
0.076
0.021
0.058



alLsoiLqsouth_heptachlor epoxide_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS^ 20

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.10266E+00

-178-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.16545E-h01 
MAXIMUM DATA VALUE = 0.23000E-hOO



alLsoiLqsouth_heptachIor epoxide_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4202E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3761 E-01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1375E-01

UCL95 DIRECTLY FROM BOOT SORT = 0.6201 E-01

UCL95 STANDARD BOOT= 0.6022E-01

UCL95 BOOTSTRAP-T FROM SORT = 0.9324E-01

-179-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5691 E-01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2646E-01

MEAN OF LOG DATA = -0.4699E+01 
STANDARD DEVIATION OF LOG DATA= 0.2005E+01

MLE ESTIMATE OF THE MEAN = 0.6799E-01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5029E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.1456E-01
B = 0.2495E+00
R= 0.9878E+00

MVUE ESTIMATE OF THE MEAN = 0.5326E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.182E+00 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2947E-01

NUMBER OF DATA POINTS = 20 
MEAN= 0.3762E-01
SQUARE ROOT OF VARIANCE= 0.6066E-01
STANDARD DEVIATION= 0.6224E-01 
SKEWNESS= 0.2165E+01
CRITICAL SKEWNESS = 0.7720E+00 
COEFFICIENT OF VARIATION= 0.1655E+01 
MINIMUM = 0.2300E-03
MAXIMUM = 0.2300E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3730E-01
B = 0.1375E-01
R= 0.9967E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.7981 E-01
B= 0.3153E+00
R= 0.9429E+00



all_soil_qsouth_heptachlor epoxide_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1004E+00

UCLOST-DISTRIBUTION = 0.6168E-01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.6051 E-01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6771 E-01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9982E-01

UCL95 FROM LOG JACKKNIFE = 0.1027E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.1850E+00

UCL95 FROM H-STATISTIC = 0.4698E+00

-180-



ali_soil_qsouth_lead_data

- 181-

1100
14

2300
27
48

1500
615
440
47

1600
1200
62

2300
60
15
30
29
20

2050 
3100



all_soiLqsouth_lead_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(HALLS BOOTSTRAP-T)= 0.12308E+04

- 182-

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoiLqsouth_lead_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4252E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.8287E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2182E+03

UCL95 DIRECTLY FROM BOOT SORT = 0.1197E+04

UCL95 STANDARD BOOT = 0.1188E+04

UCL95 BOOTSTRAP-T FROM SORT = 0.1291 E+04

-183-

MVUE ESTIMATE OF THE MEAN = 0.1278E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.449E+04 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.7174E+03

MEAN OF LOG DATA = 0.5339E+01
STANDARD DEVIATION OF LOG DATA= 0.2034E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1386E+04 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6241 E+03

MLE ESTIMATE OF THE MEAN = 0.1648E+04
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1293E+05

NUMBER OF DATA POINTS = 20
MEAN= 0.8278E+03
SQUARE ROOT OF VARIANCE= 0.9678E+03 
STANDARD DEVIATION= 0.9929E+03 
SKEWNESS= 0.8670E+00
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.1199E+01 
MINIMUM = 0.1400E+02
MAXIMUM = 0.3100E+04

QUANTILE ANALYSIS FOR "0“ VALUES
A= 0.1396E-02
B = 0.2237E+00
R= 0.9999E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.2036E-01
B = 0.2453E+00
R = 0.9962E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.8270E+03
B= 0.2197E+03
R= 0.9997E+00



alLsoiLqsouthJead_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1231E+04

UCL95 T-DISTRIBUTION = 0.1212E+04

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1193E+04

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1239E+04

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY^ 0.1820E+04

UCL95 FROM LOG JACKKNIFE = 0.2465E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.4484E+04

UCL95 FROM H-STATISTIC = 0.1198E+05

-184-



all_soil_qsouth_maganese_data

- 185-

510
380
290
320
735
320
595
370
1000
660
380
1400
460
2100
650
755
1000
870
630
600



all_soil_qsouth_maganese_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.85320E+03

-186-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.61705E+00 
MAXIMUM DATA VALUE = 0.21000E+04

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soiLqsouth_maganese_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2016E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.7016E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9386E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.8670E+03

UCL95 STANDARD BOOT = 0.8560E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.9688E+03

-187-

MEAN OF LOG DATA = 0.6414E+01
STANDARD DEVIATION OF LOG DATA= 0.5191E+00

MVUE ESTIMATE OF THE MEAN = 0.6928E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.375E+03 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.8359E+02

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2098E-01
B= 0.2609E+00
R= 0.9901 E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6914E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9358E+02

MLE ESTIMATE OF THE MEAN = 0.6981 E+03 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3882E+03

NUMBER OF DATA POINTS = 20
MEAN= 0.7013E+03
SQUARE ROOT OF VARIANCE= 0.4217E+03 
STANDARD DEVIATION= 0.4327E+03 
SKEWNESS= 0.1886E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.6170E+00 
MINIMUM = 0.2900E+03
MAXIMUM = 0.2100E+04

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6999E+03
B= 0.9375E+02
R= 0.9978E+00
QUANTILE ANALYSIS FOR “W" VALUES
A = -0.5405E-01
B= 0.2716E+00
R= 0.9799E+00



all_soiLqsouth_maganese_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.9635E+03

UCL95T-DISTRIBLmON = 0.8685E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8604E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9040E+03

UCL95 FROM REGULAR CHEBYCHEV 1NEQUALITY= 0.1134E+04

UCL95 FROM LOG JACKKNIFE = 0.8532E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1066E+04

UCL95 FROM H-STATISTIC = 0.8875E+03

- 188-



all_soiLqsouth_m ercu ry_data

-189-

0.021
0.16
0.96 

0.059 
0.505

1
0.49 

0.275
0.021

2.6
36
5.1

0.052
0.13
3.2

0.078 
0.065
0.62

0.036
0.14



all_soil_qsouth_mercury_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA PO1NTS= 20

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-J ACKKN IFE)= 0.35765E+01

- 190-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.30975E+01 
MAXIMUM DATA VALUE = 0.36000E+02



all_soiLqsouth_mercury_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4176E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2578E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1735E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.6039E+01

UCL95 STANDARD BOOT = 0.5432E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.2300E+02

-191-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1574E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1158E+01

MEAN OF LOG DATA = -0.1192E+01 
STANDARD DEVIATION OF LOG DATA = 0.1990E+01

MLE ESTIMATE OF THE MEAN = 0.2200E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1578E+02

MVUE ESTIMATE OF THE MEAN = 0.1732E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.584E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.951 OE+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2504E+01
B= 0.1735E+01
R = 0.9724E+00

NUMBER OF DATA POINTS = 20
MEAN= 0.2576E+01
SQUARE ROOT OF VARIANCE= 0.7776E+01
STANDARD DEVIATION= 0.7978E+01 
SKEWNESS= 0.3951 E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.3097E+01
MINIMUM = 0.2100E-01
MAXIMUM = 0.3600E+02

QUANTILE ANALYSIS FOR "W* VALUES
A =-0.4788E+00
B= 0.8530E+00
R = 0.8927E+00

QUANTILE ANALYSIS FOR "Q” VALUES
A = -0.1309E+00
B= 0.3893E+00 
R = 0.9522E+00



all_soil_qsouth_mercury_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2426E+02

UCL95T-DISTRIBUTION = 0.5660E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.551 OE+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7195E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1055E+02

UCL95 FROM LOG JACKKNIFE = 0.3576E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.5983E+01

UCL95 FROM H-STATISTIC = 0.1480E+02

- 192-



all_soil_qsouth_nickel_data

- 193-

62
120
17

320
500
100
55

2730
22
58
22
56
22
29
12
77
27
19
11
16



all_soil_qsouth_nickel_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.43055E+03

-194-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_qsouth_nickeLsboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3168E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2128E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1324E+03

UCL95 DIRECTLY FROM BOOT SORT = 0.4722E+03

UCL95 STANDARD BOOT = 0.4305E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.1657E+04

-195-

MEAN OF LOG DATA = 0.3961 E+01 
STANDARD DEVIATION OF LOG DATA = 0.1389E+01

MLE ESI IMATE OF THE MEAN = 0.1378E+03 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3341 E+03

MVUE ESTIMATE OF THE MEAN = 0.1266E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.232E+03 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4644E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1141 E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6691 E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2068E+03
B= 0.1312E+03
R = 0.9767E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.4119E+00
B = 0.7642E+00
R = 0.8920E+00

NUMBER OF DATA POINTS = 20
MEAN= 0.2138E+03
SQUARE ROOT OF VARIANCE= 0.5890E+03 
STANDARD DEVIATION= 0.6043E+03 
SKEWNESS= 0.3881 E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.2827E+01
MINIMUM = 0.1100E+02
MAXIMUM = 0.2730E+04

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.1233E+00
B= 0.3998E+00
R= 0.9051 E+00



all_soil_qsouth_nickel_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3227E+04

UCL95T-DISTRIBUTION = 0.4474E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4360E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5614E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8178E+03

UCL95 FROM LOG JACKKNIFE = 0.2298E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.3342E+03

UCL95 FROM H-STATISTIC = 0.3780E+03

- 196-



all_soiLqsouth_pentachlorophenol_data

2

-197-

0.0052
0.002
0.013

0.0155
0.0024

470
0.0905

0.01
0.0125

0.013
0.0055
0.002

240
2.95
0.41

0.01525
0.036 

0.0675
0.0015
0.0011



alLsoil_qsouth_pentachlorophenol_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.77356E+02

-198-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoil_qsouth_pentachlorophenoLsboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7195E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3562E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2537E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.8271 E+02

UCL95 STANDARD BOOT = 0.7736E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.6283E+04

- 199-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.2063E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9966E+01

MVUE ESTIMATE OF THE MEAN = 0.6865E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.961 E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.6107E+01

MLE ESTIMATE OF THE MEAN = 0.3094E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2451 E+05

MEAN OF LOG DATA = -0.3243E+01 
STANDARD DEVIATION OF LOG DATA = 0.3654E+01

NUMBER OF DATA POINTS = 20
MEAN= 0.3568E+02
SQUARE ROOT OF VARIANCE= 0.1125E+03 
STANDARD DEVIATION^ 0.1154E+03 
SKEWNESS= 0.3150E+01
CRITICAL SKEWNESS = 0.7720E+00 
COEFFICIENT OF VARIATION= 0.3234E+01 
MINIMUM = 0.1100E-02
MAXIMUM = 0.4700E+03

QUANTILE ANALYSIS FOR •‘W VALUES
A =-0.5080E+01
B= 0.1026E+02
R= 0.5952E+00

QUANTILE ANALYSIS FOR ”Q" VALUES
A =-0.6243E+04
B= 0.1337E+05
R = 0.4990E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3445E+02
B= 0.2573E+02
R= 0.9849E+00



all_soil_qsouth_pentachlorophenol_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.6279E+04

UCL95 T-DISTRIBUTION = 0.8030E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7813E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9755E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1510E+03

UCL95 FROM LOG JACKKNIFE = 0.1517E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3416E+02

UCL95 FROM H-STATISTIC = 0.1288E+05

s

-200-



all_soiLqsouth_toulene_data

-201-

0,0065
0.019
0.018

0.0044
0.42

0.00465
0,0055
0.0031
0.0036

0.00465
0.0013
0.0053
0.0053
0.0038 
0.0034 
0.0012
0.0018
0.0042

1300
0.001



alLsoil_qsouth_touIene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)^ 0.16911E+03

-202-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoil_qsouth_toulene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6110E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6481 E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.6340E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.1950E+03

UCL95 STANDARD BOOT = 0.1691 E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.4024E+07

-203-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.4035E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.5020E+00

MLE ESTIMATE OF THE MEAN = 0.1038E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1144E+03

MEAN OF LOG DATA = -0.4665E+01
STANDARD DEVIATION OF LOG DATA = 0.3067E+01

MVUE ESTIMATE OF THE MEAN = 0.4282E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.376E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3446E+00

NUMBER OF DATA POINTS = 20
MEAN= 0.6503E+02
SQUARE ROOT OF VARIANCE= 0.2833E+03 
STANDARD DEVIATION= 0.2907E+03 
SKEWNESS= 0.4129E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.4470E+01 
MINIMUM = 0.1000E-02
MAXIMUM = 0.1300E+04

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6160E+02
B= 0.6195E+02
R= 0.9283E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1493E+04
B= 0.2808E+04
R= 0.6278E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.2928E+11
B= 0.6233E+11
R= 0.5091 E+00



alLsoil_qsouthJoulene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3943E+07

UCL95T-DISTRIBUTION = 0.1774E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1719E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2361 E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3556E+03

UCL95 FROM LOG JACKKNIFE = 0.4644E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.1969E+01

UCL95 FROM H-STATISTIC = 0.7639E+02

-204-



alLsoiLqsouthJotal PCBS_data

25.0367
32.05

-205-

2.792
0.0513 

1.50035
1.3015 

13.5245
10.023
2.9041
0.7089
1.1415 

0.05395
0.552 

0.04825
0.0512

0.05465
10.905

8.19
0.60275

1.635



all_soil_qsouth_total PCBS_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.19040E+02

-206-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.15755E+01 
MAXIMUM DATA VALUE = 0.32050E+02



all_soiLqsouth_total PCBS_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4531 E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.5652E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1960E+01

QUANTILE ANALYSIS FOR "Q“ VALUES

/

UCL95 DIRECTLY FROM BOOT SORT = 0.9152E+01

UCL95 STANDARD BOOT = 0.8876E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1181E+02

-207-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1047E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4955E+01

MLE ESTIMATE OF THE MEAN = 0.1300E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1432E+03

QUANTILE ANALYSIS FOR ”W“ VALUES
A = -0.5874E-01
B= 0.2804E+00
R= 0.9723E+00

MVUE ESTIMATE OF THE MEAN = 0.9447E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.386E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5725E+01

MEAN OF LOG DATA = 0.1615E+00
STANDARD DEVIATION OF LOG DATA = 0.2192E+01

NUMBER OF DATA POINTS = 20 
MEAN= 0.5656E+01
SQUARE ROOT OF VARIANCE= 0.8686E+01 
STANDARD DEVIATION^ 0.8911 E+01 
SKEWNESS= 0.1891 E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.1575E+01 
MINIMUM = 0.4825E-01
MAXIMUM = 0.3205E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.5615E+01
B= 0.1966E+01
R= 0.9972E+00

A = -0.7775E-02 
B= 0.2352E+00 
R = 0.9978E+00



all_soil_qsouth_total PCBS_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1558E+02

UCL95T-DISTRIBLmON = 0.9102E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8934E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9835E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1456E+02

UCL95 FROM LOG JACKKNIFE = 0.1904E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3504E+02

UCL95 FROM H-STATISTIC = 0.1269E+03

-208-



all_soiLqsouth_trichloroethylene_data

-209-

0.00365
0.0017
0.0014
0.0031

0.38
0.0055
0.0017
0.0027
0.0022
0.0029 

0.00375
0.0031
0.0032
0.0076
0.0034
0.0035
0.0016

0.00125
0.0013 

0.00305



all_soiLqsouth_trichloroethylene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.51594E-01

-210-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



alLsoiLqsouth_trichloroethylene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2886E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2166E-01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1820E-01

UCL95 DIRECTLY FROM BOOT SORT = 0.5942E-01

UCL95 STANDARD BOOT = 0.5159E-01

UCL95 BOOTSTRAP-T FROM SORT = 0.1621E+01

-211-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5386E-02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3805E-02

QUANTILE ANALYSIS FOR “W" VALUES
A = -0.4814E+01
B= 0.6699E+01
R= 0.8614E+00

MVUE ESTIMATE OF THE MEAN = 0.6661 E-02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.997E-02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2074E-02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2085E-01
B= 0.1801E-01
R= 0.9340E+00

MLE ESTIMATE OF THE MEAN = 0.7055E-02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1280E-01

MEAN OF LOG DATA = -0.5682E-I-01 
STANDARD DEVIATION OF LOG DATA = 0.1207E+01

QUANTILE ANALYSIS FOR “Q" VALUES
A = -0.2386E+02
B= 0.4156E+02 
R= 0.7350E+00

NUMBER OF DATA POINTS = 20
MEAN= 0.2183E-01
SQUARE ROOT OF VARIANCE= 0.8218E-01
STANDARD DEVIATION= 0.8432E-01 
SKEWNESS= 0.4127E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.3862E+01 
MINIMUM = 0.1250E-02
MAXIMUM = 0.3800E+00



all_soil_qsouth_trichloroethylene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1213E+01

UCL95 T-DISTRIBUTION = 0.5443E-01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5284E-01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7144E-01

UCL95 FROM REGULAR CHEBYCHEV 1NEQUALITY= 0.1061E+00

UCL95 FROM LOG JACKKNIFE = 0.1196E-01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1593E-01

UCL95 FROM H-STATISTIC = 0.1569E-01

-212-



aIl_soiLqsouth_xylenestotal_data

-213-

0.0095
0.0017
0.0026

0.006
0.1585
0.0012
0.0044

0.00089
0.0024
0.0036

0.015
0.00078
0.00074

3.9
0.0008

0.00056
1900

2.2
0.0062
0.0018



all_soil_qsoLrth_xylenestotal_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.25159E+03

-214-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_qsouth_xylenestotal_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7416E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.9623E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9445E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.2853E+03

UCL95 STANDARD BOOT = 0.2516E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.8264E+05

-215-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.1978E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3819E+01

MLE ESTIMATE OF THE MEAN = 0.1390E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1712E+05

MEAN OF LOG DATA = -0.4483E+01
STANDARD DEVIATION OF LOG DATA = 0.3772E+01

MVUE ESTIMATE OF THE MEAN = 0.2650E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.406E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2392E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.9033E+02
B= 0.9058E+02
R= 0.9290E+00

NUMBER OF DATA POINTS = 20
MEAN= 0.9532E+02
SQUARE ROOT OF VARIANCE= 0.4140E+03 
STANDARD DEVIATION= 0.4248E+03 
SKEWNESS= 0.4129E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.4457E+01
MINIMUM = 0.5600E-03
MAXIMUM = 0.1900E+04

QUANTILE ANALYSIS FOR "Q“ VALUES
A = -0.3744E+06
B= 0.7341 E+06
R= 0.5772E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4127E+02
B= 0.5915E+02
R= 0.8506E+00



aILsoiLqsouth_xylenestotal_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.8243E+05

UCL95 T-DISTRIBUTION = 0.2595E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2516E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3453E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5199E+03

UCL95 FROM LOG JACKKNIFE = 0.4626E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1334E+02

UCL95 FROM H-STATISTIC = 0.8523E+04

-216-



all_soil_qnorth_1 2 dichloroethane_data

-217-

0.0036 
0.00405

0.004
0.0027 

0.00425
0.6

0.00285
0.0047

4 
0.00445
0.0037 

0.00475
0.195 

0.00415 
0.00285



all_soil_qnorth_1 2 dichloroethane_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)= 0.74270E+00

-218-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_qnorth_1 2 dichloroethane_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5130E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3219E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2558E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8286E+00

UCL95 STANDARD BOOT = 0.7427E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.6708E+01

-219-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4067E-01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1017E+00

MVUE ESTIMATE OF THE MEAN = 0.9499E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.358E+00 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.6374E-01

MLE ESTIMATE OF THE MEAN = 0.1495E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2037E+01

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.8854E+00
B= 0.1621E+01
R= 0.8043E+00

MEAN OF LOG DATA = -0.4515E+01
STANDARD DEVIATION OF LOG DATA = 0.2287E+01

QUANTILE ANALYSIS FOR "Q“ VALUES
A = -0.4393E+01
B= 0.9687E+01
R= 0.4881 E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3093E+00
B= 0.2568E+00
R= 0.9709E+00

NUMBER OF DATA POINTS = 15
MEAN= 0.3227E+00
SQUARE ROOT OF VARIANCE= 0.9945E+00 
STANDARD DEVIATION= 0.1029E+01 
SKEWNESS= 0.3345E+01
CRITICAL SKEWNESS = 0.8520E-I-00
COEFFICIENT OF VARIATION= 0.3190E+01 
MINIMUM = 0.2700E-02
MAXIMUM = 0.4000E+01



all_soil_qnorth_1 2 dichloroethane_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.6708E+01

UCL95 T-DISTRIBUTION = 0.7908E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7600E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1005E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1511E+01

UCL95 FROM LOG JACKKNIFE = 0.2197E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.3799E+00

UCL95 FROM H-STATISTIC = 0.3437E+01

-220-



all_soil_qnorth_2378TCDDTEQ_data

-221-

5.27315E-05
0.0114545

0.008654
0.00005493
0.0011845

0.00010685
0.0006209 

4.32535E-05 
0.000096675 
0.000135785
0.05513625 

0.000764325 
0.000078565 
6.49315E-05
0.000151145



alLsoiLqnorth_2378TCDDTEQ_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)= 0.11056E-01

-222-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



alLsoiLqnorth_2378TCDDTEQ_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5077E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.5219E-02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3548E-02

UCL95 DIRECTLY FROM BOOT SORT = 0.1205E-01

UCL95 STANDARD BOOT = 0.1106E-01

UCL95 BOOTSTRAP-T FROM SORT = 0.3399E-01

-223-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2304E-02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2875E-02

MEAN OF LOG DATA = -0.7887E+01 
STANDARD DEVIATION OF LOG DATA= 0.2260E+01

MLE ESTIMATE OF THE MEAN = 0.4831 E-02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.6196E-01

QUANTILE ANALYSIS FOR "W“ VALUES
A = -0.3512E+00
B= 0.7037E+00
R= 0.9070E+00

MVUE ESTIMATE OF THE MEAN = 0.3116E-02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.115E-01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2070E-02

NUMBER OF DATA POINTS = 15
MEAN= 0.5240E-02
SQUARE ROOT OF VARIANCE= 0.1375E-01
STANDARD DEVIATION= 0.1423E-01 
SKEWNESS= 0.3153E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIAT1ON= 0.2717E+01 
MINIMUM = 0.4325E-04
MAXIMUM = 0.5514E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.5081 E-02
B= 0.3516E-02
R= 0.9829E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.9682E-01
B= 0.3811E+00 
R= 0.9600E+00



alLsoil_qnorth_2378TCDDTEQ_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3399E-01

UCL95 T-DISTRIBUTION = 0.1171E-01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1129E-01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1448E-01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2167E-01

UCL95 FROM LOG JACKKNIFE = 0.7367E-02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1237E-01

UCL95 FROM H-STATISTIC = 0.1038E+00

-224-



alLsoil_qnorth_246trichIorophenol_data

-225-

0.19
0.215

1
0.2

0.95
0.175

0.2
1

0.95 
0.195

1.4
0.185

47
0.9



aII_soil_qnorth_246trichlorophenoLmstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 14

UCL95(T-DIST.) = 0.97727E+01

-226-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoil_qnorth_246trichlorophenoLsboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3717E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3904E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3208E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.1050E+02

UCL95 STANDARD BOOT = 0.9181 E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1138E+03

-227-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1224E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1069E+01

MLE ESTIMATE OF THE MEAN = 0.1840E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5487E+01

MVUE ESTIMATE OF THE MEAN = 0.1589E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.305E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.7250E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0,2319E+01
B= 0.4041 E+01
R= 0.7938E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3732E+01
B= 0.3178E+01
R= 0.9391 E+00

MEAN OF LOG DATA = -0.5359E+00
STANDARD DEVIATION OF LOG DATA = 0.1514E+01

NUMBER OF DATA POINTS = 14
MEAN= 0.3897E+01
SQUARE ROOT OF VARIANCE= 0.1196E+02
STANDARD DEVIATION= 0.1241 E+02 
SKEWNESS= 0.3321 E+01
CRITICAL SKEWNESS = 0.8700E+00
COEFFICIENT OF VARIATION= 0.3185E+01
MINIMUM = 0.1750E+00
MAXIMUM = 0.4700E+02

QUANTILE ANALYSIS FOR “W” VALUES
A = -0.2806E+01
B= 0.3780E+01
R= 0.8503E+00



alLsoil_qnorth_246trichlorophenoi_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1045E+03

UCL95 T-DISTRIBUTION = 0.9773E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.9355E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1250E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1873E+02

UCL95 FROM LOG JACKKNIFE = 0.3117E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.4829E+01

UCL95 FROM H-STATISTIC = 0.8764E+01

-228-



all_soil_qnorth_24dichlorophenol_data

-229-

0.195
0.2

0.215
0.03 

0.175
0.2

0.95
1
1

65
270
2.9 

0.185
0.9 

0.95



alLsoil_qnorth__24dichlorophenol_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)= 0.51861 E+02

-230-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soiLqnorth_24dichlorophenoLsboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5272E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2289E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1761 E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.5859E+02

UCL95 STANDARD BOOT = 0.5186E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.2188E+04

-231-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4448E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.8238E+01

MLE ESTIMATE OF THE MEAN = 0.1346E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2165E+03

MVUE ESTIMATE OF THE MEAN = 0.8193E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.326E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5643E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2200E+02
B= 0.1789E+02
R= 0.9786E+00

MEAN OF LOG DATA = -0.1799E+00
STANDARD DEVIATION OF LOG DATA= 0.2358E+01

NUMBER OF DATA POINTS = 15
MEAN= 0.2293E+02
SQUARE ROOT OF VARIANCE= 0.6795E+02 
STANDARD DEVIATION= 0.7033E+02 
SKEWNESS= 0.3191E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.3068E+01
MINIMUM = 0.3000E-01
MAXIMUM = 0.2700E+03

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.3145E+01
B= 0.6255E+01
R= 0.621 OE+00

QUANTILE ANALYSIS FOR "Q” VALUES
A =-0.1957E+03
B= 0.4202E+03
R= 0.4959E+00



all_soiLqnorth_24dichlorophenol_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2227E+04

LICL95 T-DISTRIBUTION = 0.5491 E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5280E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6879E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1041E+03

UCL95 FROM LOG JACKKNIFE = 0.1896E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3342E+02

UCL95 FROM H-STATISTIC = 0.3731 E+03

-232-



alLsoil_qnorth_2nitroailine_data

-233-
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4.95 
4.55 
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1
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1



alLsoil_qnorth_2nitroaiIine_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 14

UCL95(T-DIST.) = 0.61790E+01

I

-234-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_qnorth_2nitroailine_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2759E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3795E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1291 E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.6207E+01

UCL95 STANDARD BOOT = 0.5919E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.9106E+01

-235-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3449E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1192E+01

MEAN OF LOG DATA = 0.8251 E+00 
STANDARD DEVIATION OF LOG DATA = 0.9798E+00

MVUE ESTIMATE OF THE MEAN = 0.3520E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.385E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.9987E+00

QUANTILE ANALYSIS FOR ”Q" VALUES
A =-0.1063E+00
B= 0.3951 E+00
R = 0.9665E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3753E+01
B= 0.1279E+01
R= 0.9905E+00

MLE ESTIMATE OF THE MEAN = 0.3688E+01 •
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4683E+01

QUANTILE ANALYSIS FOR "W“ VALUES
A =-0.1797E+00
B= 0.4537E+00
R= 0.9559E+00

NUMBER OF DATA POINTS = 14
MEAN= 0.3807E+01
SQUARE ROOT OF VARIANCE= 0.4829E+01 
STANDARD DEVIATION= 0.5011 E+01 
SKEWNESS= 0.2595E+01
CRITICAL SKEWNESS = 0.8700E+00
COEFFICIENT OF VARIATION= 0.1316E+01 
MINIMUM = 0.9000E+00
MAXIMUM = 0.2000E+02



all_soiLqnorth_2nitroailine_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.8484E+01

UCL95T-DISTRIBUTION= 0.6179E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.601 OE+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7003E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9794E+01

UCL95 FROM LOG JACKKNIFE = 0.5560E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.7984E+01

UCL95 FROM H-STATISTIC = 0.7806E+01

-236-



alLsoiLqnorth_antimony_data

-237-

0.82
1.2
84

0.54
1.8
1.6
0.9

0.81
1.1
8.2
4.3

0.84
1.9

0.71
7.9



alLsoil_qnorth_antimony_mstat

distribution is non-parametric-see file sw.out for details

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

number OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)= 0.16579E+02

-238-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoil_qnorth_antimony_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3311 E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.7796E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5339E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.1844E+02

UCL95 STANDARD BOOT = 0.1658E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.7815E+02

-239-

MEAN OF LOG DATA = 0.6927E+00
STANDARD DEVIATION OF LOG DATA = 0.1334E+01

MLE ESTIMATE OF THE MEAN = 0.4865E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1080E+02

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.7625E+00
B= 0.1241 E+01
R= 0.8916E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3809E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2548E+01

MVUE ESTIMATE OF THE MEAN = 0.4412E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.722E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1715E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.7537E+01
B= 0.5290E+01
R= 0.9621 E+00

NUMBER OF DATA POINTS = 15
MEAN= 0.7775E+01
SQUARE ROOT OF VARIANCE= 0.2052E+02 
STANDARD DEVIATION= 0.2124E+02 
SKEWNESS= 0.3394E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.2731 E+01 
MINIMUM = 0.5400E+00
MAXIMUM = 0.8400E+02

QUANTILE ANALYSIS FOR ”Q“ VALUES
A = -0.4344E+00
B= 0.1015E+01
R= 0.7097E+00



aILsoiLqnorth_antimony_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.7721 E+02

UCL95 T-DISTRIBUTION = 0.1743E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1679E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2193E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3228E+02

UCL95 FROM LOG JACKKNIFE = 0.8295E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1208E+02

UCL95 FROM H-STATISTIC = 0.1584E+02

-240-



alLsoiLqnorth
’-arsenic^data

-241-

6.8
8.9
11
13
10
6

27
7.9
6.3
9.1
3.1
10

5.6
40
12



J

alLsoiLqnorth_arsen ic_mstat
<1

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.15378E+02

-242-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.80814E+00 
MAXIMUM DATA VALUE = 0.40000E+02

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soil_qnorth_arsenic_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2206E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1179E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2360E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.1603E+02

UCL95 STANDARD BOOT = 0.1567E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.2395E+02

-243-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1138E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2270E+01

MLE ESTIMATE OF THE MEAN = 0.1162E+02 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.7976E+01

MEAN OF LOG DATA = 0.2260E+01
STANDARD DEVIATION OF LOG DATA = 0.6211E+00

MVUE ESTIMATE OF THE MEAN = 0.1145E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.747E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1918E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1173E+02
B= 0.2369E+01
R= 0.9960E+00

NUMBER OF DATA POINTS = 15
MEAN= 0.1178E+02
SQUARE ROOT OF VARIANCE= 0.9197E+01 
STANDARD DEVIATION= 0.9520E+01 
SKEWNESS= 0.2101E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.8081 E+00 
MINIMUM = 0.3100E+01
MAXIMUM = 0.4000E+02

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1290E+00
B= 0.4259E+00
R= 0.9073E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.8600E-01
B= 0.4214E+00
R = 0.8862E+00



all_soil_qnorth_arsenic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2289E+02

UCL95 T-DISTRIBUTION = 0.1611E+02

UCL95 FROM CENTRAL LIMIT THEOREM = Q.1582E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1725E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2277E+02

UCL95 FROM LOG JACKKNIFE = 0.1538E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2002E+02

UCL95 FROM H-STATISTIC = 0.1677E+02

-244-



alLsoil_qnorth_barium_data

-245-
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260



alLsoil_qnorth_barium_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(HALLS BOOTSTRAP-T)= 0.30255E+04

-246-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoiLqnorth_barium_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3915E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1384E+04

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5986E+03

QUANTILE ANALYSIS FOR “Q" VALUES

UCL95 DIRECTLY FROM BOOT SORT = 0.2457E+04

UCL95 STANDARD BOOT = 0.2369E+04

UCL95 BOOTSTRAP-T FROM SORT = 0.4172E+04

-247-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1079E+04 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.7376E+03

MEAN OF LOG DATA = 0.5864E+01 
STANDARD DEVIATION OF LOG DATA = 0.1662E+01

MLE ESTIMATE OF THE MEAN = 0.1402E+04
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5402E+04

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1370E+04
B = 0.6028E+03
R = 0.9964E+00

MVUE ESTIMATE OF THE MEAN = 0.1171E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.262E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5773E+03

NUMBER OF DATA POINTS = 15
MEAN= 0.1377E+04
SQUARE ROOT OF VARIANCE= 0.2311 E+04
STANDARD DEVIATION= 0.2392E+04 
SKEWNESS= 0.1797E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.1737E+01
MINIMUM = 0.6100E+02
MAXIMUM = 0.7200E+04

A= 0.3358E-03 
B= 0.2562E+00 
R = 0.9968E+00

QUANTILE ANALYSIS FOR "W” VALUES
A = -0.9277E-01
B= 0.3760E+00
R= 0.9186E+00



all_soil_qnorth_barium_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3025E+04

UCL95 T-DISTRIBUTION = 0.2464E+04

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2393E+04

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2699E+04

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.4138E+04

UCL95 FROM LOG JACKKNIFE = 0.2378E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.3751 E+04

UCL95 FROM H-STATISTIC = 0.7980E+04

-248-



alLsoiLqnorth_benzene_data

-249-

0.0015 
0.00285 
0.00076
0.00076
0.0011
0.0027

8.8
0.43

0.0037
0.0036 

0.00285 
0.00445

0.024
0.87 

0.00475



all_soiLqnorth_benzene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)= 0.16061 E+01

-250-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soiLqnorth_benzene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6186E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6840E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5605E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1820E+01

UCL95 STANDARD BOOT = 0.1606E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1390E+02

-251-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6777E-01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2608E+00

MEAN OF LOG DATA = -0.4656E+01
STANDARD DEVIATION OF LOG DATA = 0.2811E+01

QUANTILE ANALYSIS FOR "W“ VALUES
A =-0.9111E+00
B= 0.1617E+01
R = 0.8307E+00

MVUE ESTIMATE OF THE MEAN = 0.2145E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.119E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1688E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6708E+00
B= 0.5519E+00
R= 0.9598E+00

MLE ESTIMATE OF THE MEAN = 0.4943E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2571 E+02

NUMBER OF DATA POINTS = 15
MEAN= 0.6769E+00
SQUARE ROOT OF VARIANCE= 0.2183E+01
STANDARD DEVIATION= 0.2260E+01 
SKEWNESS= 0.3409E+01
CRITICAL SKEWNESS = 0.8520E+00 
COEFFICIENT OF VARIATION= 0.3339E+01 
MINIMUM = 0.7600E-03
MAXIMUM = 0.8800E+01

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.3547E+01
B= 0.7853E+01
R = 0.4896E+00



all_soiLqnorth_benzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1390E+02

LICL95T-DISTRIBUTION = 0.1704E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1637E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2186E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3285E+01

UCL95 FROM LOG JACKKNIFE = 0.5271 E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.9690E+00

UCL95 FROM H-STATISTIC = 0.5158E+02

-252-



alLsoil_qnorth_benzoaanthracene_data

-253-

1.7
0.11

2.9
1.8
1.3 

0.51
1.7

0.57
0.4

1
1.5

0.38
1.3
2.1



all_soil_qnorth_benzoaanthracene_mstat

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.16064E+01

-254-

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_qnorth_benzoaanthracene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2612E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1234E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2027E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1576E+01

UCL95 STANDARD BOOT = 0.1567E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1628E+01

-255-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1363E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2400E+00

MVUE ESTIMATE OF THE MEAN = 0.1337E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.130E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3403E+00

MLE ESTIMATE OF THE MEAN = 0.1387E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1519E+01

MEAN OF LOG DATA = -0.6719E-01
STANDARD DEVIATION OF LOG DATA= 0.8879E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1164E-01
B= 0.2916E+00
R= 0.9993E+00

NUMBER OF DATA POINTS = 14
MEAN= 0.1234E+01
SQUARE ROOT OF VARIANCE= 0.7591 E+00 
STANDARD DEVIATION= 0.7878E+00 
SKEWNESS= 0.3884E+00
CRITICAL SKEWNESS = 0.8700E+00
COEFFICIENT OF VARIATION= 0.6386E+00
MINIMUM = 0.1100E+00
MAXIMUM = 0.2900E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1233E+01
B= 0.2035E+00
R = 0.9998E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4155E-02
B= 0.2821 E+00
R = 0.9998E+00



all_soil_qnorth_benzoaanthracene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1591 E+01

UCL95 T-DISTRIBUTION = 0.1606E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1580E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1603E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2175E+01

UCL95 FROM LOG JACKKNIFE = 0.1788E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.2858E+01

UCL95 FROM H-STATISTIC = 0.2639E+01

-256-
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all_soil_qnorth_benzoapyrene_mstat

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.16694E+01

-258-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soil_qnorth_benzoapyrene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2563E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1317E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1940E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1640E+01

UCL95 STANDARD BOOT = 0.1636E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1668E+01

-259-

MLE ESTIMATE OF THE MEAN = 0.1485E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1543E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1467E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2178E+00

MVUE ESTIMATE OF THE MEAN = 0.1437E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.134E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3512E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1317E+01
B= 0.1956E+00
R= 0.1000E+01

MEAN OF LOG DATA = 0.2962E-01
STANDARD DEVIATION OF LOG DATA= 0.8557E+00

NUMBER OF DATA POINTS = 14
MEAN= 0.1318E+01
SQUARE ROOT OF VARIANCE= 0.7157E+00
STANDARD DEVIATION= 0.7427E+00 
SKEWNESS= -0.7308E-01
CRITICAL SKEWNESS = 0.8700E+00
COEFFICIENT OF VARIATION= 0.5636E+00 
MINIMUM = 0.1300E+00
MAXIMUM = 0.2700E+01

QUANTILE ANALYSIS FOR "W" VALUES
A= 0.2531 E-02
B= 0.2976E+00
R = 0.9994E+00

QUANTILE ANALYSIS FOR “Q“ VALUES
A =-0.3156E-02
B= 0.2838E+00
R= 0.9999E+00



alLsoil_qnorth_benzoapyrene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1680E+01

UCL95 T-DISTRIBUTION = 0.1669E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1644E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1640E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2205E+01

UCL95 FROM LOG JACKKNIFE = 0.1853E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.3006E+01

UCL95 FROM H-STATISTIC = 0.2729E+01

-260-



all_soiLqnorth_benzobfluoranthene_data

-261-

0.99
0.11

1.8
1.8

0.55
2.2
1.6

0.37
1.9

1
0.48 
0.39

1.8
1.5



all_soiLqnorth_ben2obfluoranthene_mstat

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.15092E+01

-262-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soil_qnorth_benzobfiuoranthene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2592E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1179E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1814E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1476E+01

UCL95 STANDARD BOOT = 0.1478E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1498E+01

-263-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1305E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2176E+00

MLE ESTIMATE OF THE MEAN = 0.1325E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1422E+01

MEAN OF LOG DATA = -0.1011E+00 
STANDARD DEVIATION OF LOG DATA = 0.8751 E+00

MVUE ESTIMATE OF THE MEAN = 0.1279E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.122E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3206E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1180E+01
B= 0.1824E+00
R= 0.1000E+01

NUMBER OF DATA POINTS = 14
MEAN= 0.1178E+01
SQUARE ROOT OF VARIANCE= 0.6746E+00 
STANDARD DEVIATION= 0.7001 E+00 
SKEWNESS= -0.1298E+00
CRITICAL SKEWNESS = 0.8700E+00
COEFFICIENT OF VARIATION= 0.5944E+00 
MINIMUM = 0.1100E+00
MAXIMUM = 0.2200E+01

QUANTILE ANALYSIS FOR “W" VALUES
A= 0.7496E-02
B= 0.2909E+00
R = 0.9993E+00

QUANTILE ANALYSIS FOR “Q" VALUES
A= 0.1725E-02
B = 0.2647E+00
R= 0.9999E+00



all_soiLqnorth_benzobfluoranthene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1511E+01

UCL95T-DISTRIBUTION = 0.1509E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1486E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1479E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2014E+01

UCL95 FROM LOG JACKKNIFE = 0.1691 E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.2712E+01

UCL95 FROM H-STATISTIC = 0.2487E+01

-264-



alLsoil_qnorth_cadmuim_data

/

-265-

4
0.57
0.66

5.1
0.82

51
8.9
92

6.2
2.5
0.4
1.3
1.5

1
8



all_soil_qnorth_cadmuim_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.18849E+02

-266-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.20727E+01 
MAXIMUM DATA VALUE = 0.92000E+02

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoiLqnorth_cadm uim_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3803E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1229E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.6467E+01

QUANTILE ANALYSIS FOR “W“ VALUES

UCL95 DIRECTLY FROM BOOT SORT = 0.241 OE+02

UCL95 STANDARD BOOT = 0.2292E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.9640E+02

-267-

MEAN OF LOG DATA = 0.1137E+01 
STANDARD DEVIATION OF LOG DATA= 0.1603E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.8805E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.5704E+01

MVUE ESTIMATE OF THE MEAN = 0.9573E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.203E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4542E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1206E+02
B= 0.6519E+01
R = 0.9938E+00

MLE ESTIMATE OF THE MEAN = 0.1126E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3911E+02

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.1031E+00
B= 0.4564E+00 
R = 0.8506E+00

NUMBER OF DATA POINTS = 15
MEAN= 0.1226E+02
SQUARE ROOT OF VARIANCE= 0.2456E+02 
STANDARD DEVIATION^ 0.2542E+02 
SKEWNESS= 0.2488E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.2073E+01 
MINIMUM = 0.4000E+00
MAXIMUM = 0.9200E+02

A =-0.3549E+00 
B= 0.8481 E+00 
R= 0.7557E+00



all_soil_qnorth_cadm uim_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.8519E+02

UCL95T-DISTRIBUTION = 0.2382E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2306E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2756E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.4160E+02

UCL95 FROM LOG JACKKNIFE = 0.1885E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2988E+02

UCL95 FROM H-STATISTIC = 0.5744E+02

-268-



all_soil_qnorth_dibenzo ah anthracene_data

-269-

0-37
0.18

0.066
0.11

0.185
0.26
0.13

0.4
0.2



alLsoil_qnorth_diben2o ah anthracene_mstat

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95{T-DIST.) = 0.28155E+00

-270-

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_qnorth_dibenzo ah anthracene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2399E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2113E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3544E-01

UCL95 DIRECTLY FROM BOOT SORT = 0.2713E+00

UCL95 STANDARD BOOT = 0.2696E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.3077E+00

-271-

MEAN OF LOG DATA = -0.1693E+01
STANDARD DEVIATION OF LOG DATA= 0.5760E+00

MLE ESTIMATE OF THE MEAN = 0.2172E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1363E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2134E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3885E-01

MVUE ESTIMATE OF THE MEAN = 0.2128E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.125E+00 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4160E-01

QUANTILE ANALYSIS FOR “W" VALUES
A =-0.4213E-01
B= 0.4014E+00
R= 0.9865E+00

NUMBER OF DATA POINTS = 9
MEAN= 0.2112E+00
SQUARE ROOT OF VARIANCE= 0.1070E+00 
STANDARD DEVIATION= 0.1134E+00 
SKEWNESS= 0.5596E+00
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.5371 E+00 
MINIMUM = 0.6600E-01
MAXIMUM = 0.4000E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.1589E-01
B= 0.3733E+00 
R= 0.9825E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2111 E+00
B= 0.3562E-01
R= 0.9996E+00



all_soil_qnorth_dibenzo ah anthracene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3001 E+00

UCL95 T-DISTRIBUTION = 0.2816E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2734E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.281 OE+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3802E+00

UCL95 FROM LOG JACKKNIFE = 0.2857E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.3987E+00

UCL95 FROM H-STATISTIC = 0.3540E+00

-272-



all_soiLqnorth_deldrin_data

-273-

0.018
1.2

0.077
0.013
0.011
0.054 

0.0375
0.004
0.024
0.002

0.0064
3.2
0.1

0.0035
0.43



all_soil_qnorth_deldrin_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.58386E+00

-274-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.24590E+01 
MAXIMUM DATA VALUE = 0.32000E+01

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soiLqnorth_dieldrin_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4870E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3422E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2096E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.7363E+00

UCL95 STANDARD BOOT = 0.6871 E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.2654E+01

-275-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2177E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2079E+00

MLE ESTIMATE OF THE MEAN = 0.3738E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3798E+01

MEAN OF LOG DATA = -0.3307E+01
STANDARD DEVIATION OF LOG DATA= 0.2156E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3356E+00
B= 0.2118E+00
R= 0.9913E+00

MVUE ESTIMATE OF THE MEAN = 0.2553E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.869E+00 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1626E+00

NUMBER OF DATA POINTS = 15
MEAN= 0.3454E+00
SQUARE ROOT OF VARIANCE^ 0.8205E+00 
STANDARD DEVIATION= 0.8493E+00 
SKEWNESS= 0.2836E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.2459E+01 
MINIMUM = 0.2000E-02
MAXIMUM = 0.3200E+01

QUANTILE ANALYSIS FOR "W“ VALUES
A =-0.3168E+00
B= 0.7292E+00
R= 0.8203E+00

QUANTILE ANALYSIS FOR "Q“ VALUES
A =-0.1412E+00
B= 0.5242E+00
R = 0.7439E+00



alLsoil_qnorth_dieldrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2644E+01

UCL95 T-DISTRIBUTION = 0.7315E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7061 E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.8777E+00

UCL95 FROM REGULAR CHEBYCHEV 1NEQUAL1TY= 0.1326E+01

UCL95 FROM LOG JACKKNIFE = 0.5839E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.9821 E+00

UCL95 FROM H-STATISTIC = 0.6182E+01

-276-



alLsoil_qnorth_ethylbenzene_data

-277-

40
0.99 

0.00415 
0.00425

0.007
0.00079

11
0.00475
0.0027
0.0037 

0.00285 
0.00058 
0.00034 
0.00405 
0.00019



aiLsoil_qnorth_ethylbenzene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)^ 0.77759E+01

-278-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoil_qnorth_ethylbenzene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7934E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3472E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2616E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.8335E+01

UCL95 STANDARD BOOT = 0.7776E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1435E+03

-279-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.2121 E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2002E+01

MEAN OF LOG DATA = -0.4614E+01
STANDARD DEVIATION OF LOG DATA = 0.3664E+01

QUANTILE ANALYSIS FOR “W“ VALUES
A =-0.1384E+01
B= 0.2801 E+01
R= 0.6587E+00

MLE ESTIMATE OF THE MEAN = 0.8143E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.6692E+04

MVUE ESTIMATE OF THE MEAN = 0.1320E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.128E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1198E+01

NUMBER OF DATA POINTS = 15
MEAN= 0.3468E+01
SQUARE ROOT OF VARIANCE= 0.1014E+02 
STANDARD DEVIATION^ 0.1049E+02 
SKEWNESS= 0.3114E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.3025E+01 
MINIMUM = 0.1900E-03
MAXIMUM = 0.4000E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3328E+01
B= 0.2624E+01
R= 0.9857E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.5672E+02
B= 0.1225E+03
R= 0.4885E+00



aII_soiLqnorth_ethylbenzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1435E+03

UCL95 T-DISTRIBUTION = 0.8240E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7925E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1025E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1558E+02

UCL95 FROM LOG JACKKNIFE = 0.3313E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.6675E+01

UCL95 FROM H-STATISTIC = 0.1926E+05

-280-



all_soiLqnorthJead_data

-281-

270
500
550
230
380 
1400
1100
150

24000
200
85
64
63

340
20



all_soiLqnorth_lead_mstat

I

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.19846E+04

-282-

COEFFICIENT OF VARIATION = 0.31227E+01 
MAXIMUM DATA VALUE = 0.24000E+05

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soiLqnorthJead_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3904E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1951 E+04

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1520E+04

UCL95 DIRECTLY FROM BOOT SORT = 0.5071 E+04

UCL95 STANDARD BOOT = 0.4451 E+04

UCL95 BOOTSTRAP-T FROM SORT = 0.3953E+05

-283-

MEAN OF LOG DATA = 0.5714E+01
STANDARD DEVIATION OF LOG DATA = 0.1657E+01

MLE ESTIMATE OF THE MEAN = 0.1196E+04 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4566E+04

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1487E+01
B= 0.2213E+01
R= 0.8757E+00

QUANTILE ANALYSIS FOR "Q“ VALUES
A = -0.1044E+01
B= 0.2101E+01
R= 0.7182E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.8427E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6485E+03

MVUE ESTIMATE OF THE MEAN = 0.1001 E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.223E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4917E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1880E+04
B= 0.1516E+04
R= 0.9481 E+00

NUMBER OF DATA POINTS = 15
MEAN= 0.1957E+04
SQUARE ROOT OF VARIANCE= 0.5903E+04 
STANDARD DEVIATION= 0.6111 E+04 
SKEWNESS= 0.3450E+01
CRITICAL SKEWNESS = 0.8520E+00 
COEFFICIENT OF VARIATION^ 0.3123E+01 
MINIMUM = 0.2000E+02
MAXIMUM = 0.2400E+05



all_soil_qnorthjeacl_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3826E+05

UCL95T-DISTRIBUTiON = 0.4735E+04

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4552E+04

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6054E+04

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9009E+04

UCL95 FROM LOG JACKKNIFE = 0.1985E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.3199E+04

UCL95 FROM H-STATISTIC = 0.6740E+04

-284-



all_soil_qnorth_pentachlorophenol_data

-285-

0.063
510

0.099
0.01
0.42

0.002
0.0055

0.03
0.047
290

0.013
0.17

0.096
0.0115

180



alLsoil_qnorth_pentachlorophenol_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(HALLS BOOTSTRAP-T)= 0.16294E+03

-286-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_qnorth_pentachlorophenoLsboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.8706E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6541 E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3732E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.1334E+03

UCL95 STANDARD BOOT = 0.1268E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.2369E+03

-287-

MEAN OF LOG DATA = -0.1624E+01
STANDARD DEVIATION OF LOG DATA = 0.4037E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.5333E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9967E+02

MLE ESTIMATE OF THE MEAN = 0.6815E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2356E+07

MVUE ESTIMATE OF THE MEAN = 0.6122E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.737E+03 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5744E+02

NUMBER OF DATA POINTS = 15
MEAN= 0.6540E+02
SQUARE ROOT OF VARIANCE= 0.1443E+03 
STANDARD DEVIATION= 0.1494E+03 
SKEWNESS= 0.2159E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.2284E+01
MINIMUM = 0.2000E-02
MAXIMUM = 0.5100E+03

QUANTILE ANALYSIS FOR “Q“ VALUES
A= 0.2454E-02
B= 0.2445E+00 
R = 0.9956E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1081E+00
B= 0.3879E+00
R= 0.9296E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6470E+02
B= 0.3708E+02
R= 0.9932E+00



all_soil_qnorthj36ntachlorophenoLsboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1629E+03

UCL95 T-DISTRIBLITION = 0.1333E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1288E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1518E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY^ 0.2378E+03

UCL95 FROM LOG JACKKNIFE = 0.1702E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.3180E+03

UCL95 FROM H'STATISTIC= 0.8184E+07

-288-



all_soil_qnorth_tetrachloroethene_ciata

1.1

-289-

0.0011
0.00285

0,195
0.0006

0.00044
0.0024
0.0007 

0.00058 
0.00047
0.0015

0.00043
0.0028
0.0099

28



alLsoil_qnorth_tetrachloroethene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)^ 0.48954E+01

-290-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_qnorth_tetrachloroethene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7194E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1945E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1794E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.5627E+01

UCL95 STANDARD BOOT = 0.4895E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.2826E+03

-291-

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1856E+01
B=: 0.1784E+01
R= 0.9412E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.4129E-01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4277E+00

MVUE ESTIMATE OF THE MEAN = 0.3124E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.241 E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2705E+00

MLE ESTIMATE OF THE MEAN = 0.1200E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2823E+03

MEAN OF LOG DATA = -0.5279E+01
STANDARD DEVIATION OF LOG DATA = 0.3305E+01

NUMBER OF DATA POINTS = 15
MEAN= 0.1955E+01
SQUARE ROOT OF VARIANCE= 0.6966E+01 
STANDARD DEVIATION= 0.7211 E+01 
SKEWNESS= 0.3465E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.3689E+01 
MINIMUM = 0.4300E-03
MAXIMUM = 0.2800E+02

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1637E+04
B= 0.3499E+04 
R = 0.4986E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.5137E+01
B= 0.8924E+01
R = 0.7235E+00



all_soil_qnorth_tetrachloroethene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2824E+03

UCL95 T-DISTRIBUTION = 0.5233E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5017E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6798E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1028E+02

UCL95 FROM LOG JACKKNIFE = 0.7118E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.1522E+01

UCL95 FROM H-STATISTIC = 0.6899E+03

-292-



all_soil_qnorth_totalpcbs_data

-293-

2.483
0.8855

1.783
122.25
0.253

0.2764
1.339
0.678

189.61
0.5601

2.395 
0.05015 
116.022
0.2309
0.4725



all_soiLqnorth_totalpcbs_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)= 0.53962E+02

/

-294-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soil_qnorth_totalpcbs_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5517E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2918E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1507E+02

1

UCL95 DIRECTLY FROM BOOT SORT = 0.5485E+02

UCL95 STANDARD BOOT = 0,5396E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.7161E+02

-295-

MEAN OF LOG DATA = 0.5666E+00
STANDARD DEVIATION OF LOG DATA = 0.2480E+01

MLE ESTIMATE OF THE MEAN = 0.3817E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.8258E+03

MVUE ESTIMATE OF THE MEAN = 0.2145E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.937E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1539E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1497E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2215E+02

NUMBER OF DATA POINTS = 15
MEAN= 0.2929E+02
SQUARE ROOT OF VARIANCE= 0.5860E+02 
STANDARD DEVIATION= 0.6066E+02 
SKEWNESS= 0.1757E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.2071 E+01
MINIMUM = 0.5015E-01
MAXIMUM = 0.1896E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2888E+02
B= 0.1496E+02
R = 0.9946E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.1115E-01
B= 0.2217E+00 
R= 0.9845E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.7284E-01
B= 0.3228E+00 
R= 0.9701 E+00



all_soil_qnorth_totalpcbs_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.7160E+02

UCL95 T-DISTRIBUTION = 0.5687E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5505E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6264E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9929E+02

UCL95 FROM LOG JACKKNIFE = 0.5398E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.9026E+02

UCL95 FROM H-STATISTIC = 0.1479E+04

-296-



all_soiLqnorth_trichloroethylenes_data

-297-

0.195
0.0012
0.0015 

0.00055 
0.00093
0.00415 
0.00051
0.0012

0.00071
0.0022

0.73
0.66

0.00056 
0.00049 
0.00076



alLsoiLqnorth_trichloroethylenes_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)= 0.20600E+00

-298-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



aILsoil_qnorth_trichloroethylenes_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5805E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1058E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.6089E-01

UCL95 DIRECTLY FROM BOOT SORT = 0.2120E+00

UCL95 STANDARD BOOT = 0.2060E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.5588E+00

-299-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2197E-01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6307E-01

MEAN OF LOG DATA = -0.5702E+01
STANDARD DEVIATION OF LOG DATA= 0.2623E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1037E+00
B= 0.6172E-01
R= 0.9954E+00

MVUE ESTIMATE OF THE MEAN = 0.5279E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.256E+00 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3955E-01

MLE ESTIMATE OF THE MEAN = 0.1042E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3252E+01

NUMBER OF DATA POINTS = 15
MEAN= 0.1067E+00
SQUARE ROOT OF VARIANCE= 0.2361 E+00
STANDARD DEVIATION= 0.2444E+00 
SKEWNESS= 0.2018E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.2291 E+01 
MINIMUM = 0.4900E-03
MAXIMUM = 0.7300E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1733E+00
B= 0.5110E+00
R= 0.8372E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2362E-01
B = 0.2944E+00 
R = 0.9582E+00



all_soiLqnorth_trichloroethylenes_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5587E+00

UCL95 T-DISTRIBUTION = 0.2178E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2104E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2456E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3887E+00

UCL95 FROM LOG JACKKNIFE = 0.1330E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.2296E+00

UCL95 FROM H-STATISTIC = 0.6105E+01

-300-



all_soiLqnorth_xylenestotal_data

-301-

0.006
0.04
300

0.00066
0.0022
0.0085
0.0075

1.7
0.00039
0.0018
0.008
0.008

0.0016
80

0.0055



alLsoiLqnorth_xylenestotaLmstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)= 0.57918E+02

-302-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_qnorth_xylenestotal_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.8773E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2551 E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1970E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.6534E+02

UCL95 STANDARD BOOT = 0.5792E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.4586E+04

-303-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.4242E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1264E+02

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.5046E+04
B= 0.1103E+05 
R= 0.4632E+00

MVUE ESTIMATE OF THE MEAN = 0.7845E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.962E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.7377E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2470E+02
B= 0.1980E+02
R= 0.9823E+00

MLE ESTIMATE OF THE MEAN = 0.9229E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3631 E+06

MEAN OF LOG DATA = -0.3753E+01 
STANDARD DEVIATION OF LOG DATA= 0.4069E+01

NUMBER OF DATA POINTS = 15
MEAN= 0.2545E+02
SQUARE ROOT OF VARIANCE= 0.7602E+02 
STANDARD DEVIATION= 0.7869E+02 
SKEWNESS= 0.3133E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VAR1ATION= 0.3092E+01
MINIMUM = 0.3900E-03
MAXIMUM = 0.3000E+03

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.5233E+01
B= 0.1060E+02
R= 0.5977E+00



all_soil_qnorth_xylenestotal_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4586E+04

UCL95 T-DISTRIBUTION = 0.6123E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5887E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7644E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1163E+03

UCL95 FROM LOG JACKKNIFE = 0.1801E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.4082E+02

UCL95 FROM H-STATISTIC = 0.1283E+07

i

-304-



alLsoiL012trichloroethane_data

-305-

0.00245
0.0025

0.00235
9.5

0.0033 
0.00265

4.45
0.00355

3.05
1.7

1.55 
0.00275



all_soil_r_112trichloroethane_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.31755E+01

-306-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_r_112trichloroethane_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.8699E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1689E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.7984E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3121 E+01

UCL95 STANDARD BOOT = 0.3002E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.4900E+01

-307-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5938E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6869E+01

MEAN OF LOG DATA = -0.2951 E+01
STANDARD DEVIATION OF LOG DATA = 0.3663E+01

MLE ESTIMATE OF THE MEAN = 0.4292E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3523E+05

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1283E+00
B= 0.4351 E+00
R= 0.9535E+00

MVUE ESTIMATE OF THE MEAN = 0.5386E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.394E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4942E+01

NUMBER OF DATA POINTS = 12
MEAN= 0.1689E+01
SQUARE ROOT OF VARIANCE= 0.2745E+01 
STANDARD DEVIATION= 0.2867E+01 
SKEWNESS= 0.1880E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1697E+01 
MINIMUM = 0.2350E-02
MAXIMUM = 0.9500E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1666E+01
B= 0.7999E+00
R= 0.9957E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2980E-01
B= 0.3233E+00
R = 0.9957E+00



all_soil_r_112trichloroethane_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4982E+01

UCL95T-DISTRIBUT1ON = 0.3175E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3051 E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3531 E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5389E+01

UCL95 FROM LOG JACKKNIFE = 0.1827E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2748E+02

UCL95 FROM H-STATISTIC = 0.6389E+06

-308-



data^2d-,cWoroethaneJ
alLso'O-

,309-

0.00245
0,00355

t.7
12

0.00275
87

0.0014
0-0026

0.225
0.0015

28
73



all_soil_r_12dichloroethane_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.32793E+02

-310-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_r_12dich loroethane_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1096E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.1684E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.8575E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.3173E+02

UCL95 STANDARD BOOT = 0.3094E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.6565E+02

-311-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1710E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1814E+03

MLE ESTIMATE OF THE MEAN = 0.7304E+04
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3616E+09

MEAN OF LOG DATA = -0.1913E+01
STANDARD DEVIATION OF LOG DATA = 0.4650E+01

MVUE ESTIMATE OF THE MEAN = 0.1280E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.147E+04 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1246E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1664E+02
B= 0.8534E+01
R= 0.9977E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.1683E+02
SQUARE ROOT OF VARIANCE= 0.2948E+02 
STANDARD DEVIATION= 0.3079E+02 
SKEWNESS= 0.1585E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1830E+01 
MINIMUM = 0.1400E-02
MAXIMUM = 0.8700E+02

QUANTILE ANALYSIS FOR “W" VALUES
A = -0.1322E+00
B= 0.4751 E+00
R = 0.8854E+00

QUANTILE ANALYSIS FOR "Q“ VALUES
A = -0.5060E-02
B= 0.2929E+00
R = 0.9936E+00



all_soil_r_12dichloroethane_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4792E+02

UCL95 T-DISTRIBUTION = 0.3279E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3145E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3580E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5656E+02

UCL95 FROM LOG JACKKNIFE = 0.4968E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.6849E+03

UCL95 FROM H-STATISTIC = 0.3460E+11

1

-312-



alLsoiLr_12dichloroethene total_data

-313-

3.1
4.6

0.00094
0.0047
0.0055
0.007

0.00048
51

3.4
12

0.0055
0.005



all_soiLr_12dichloroethene total_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.13722E+02

-314-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_r_12dichloroethene total_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.9892E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6234E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.4052E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.1401E+02

UCL95 STANDARD BOOT = 0.1290E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.4982E+02

-315-

MVUE ESTIMATE OF THE MEAN = 0.2472E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.232E+03 
MVUE ESTIMATE OF.THE STANDARD DEVIATION OF THE MEAN = 0.2357E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2820E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3491 E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6077E+01
B= 0.4036E+01
R= 0.9840E+00

MLE ESTIMATE OF THE MEAN = 0.5052E+03 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3198E+07

MEAN OF LOG DATA = -0.2528E+01 
STANDARD DEVIATION OF LOG DATA= 0.4184E+01

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.4301 E+00
B= 0.9075E+00
R= 0.8611 E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.6177E+01
SQUARE ROOT OF VARIANCES 0.1393E+02 
STANDARD DEVIATION^ 0.1455E+02 
SKEWNESSs 0.2728E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATIONS 0.2356E+01 
MINIMUMS 0.4800E-03
MAXIMUMS 0.5100E+02

QUANTILE ANALYSIS FOR "Q“ VALUES
A =-0.1295E+00
B= 0.4956E+00
Rs 0.9147E+00



all_soil_r_12dichloroethene totai_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3987E+02

UCL95 T-DISTRIBUTION = 0.1372E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1309E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1662E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2496E+02

UCL95 FROM LOG JACKKNIFE = 0.9089E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1301E+03

UCL95 FROM H-STATISTIC = 0.1328E+09

-316-



alLsoil_r_14dichlorob6n2ene_data

-317-

0.195
1.6

0.18
0.175

24
0.175

0.19
0.19

0.185
0.19
0,58



alLsoiLr_14dichlorobenzene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

UCL95(T-DIST.) = 0.64147E+01

-318-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



alLsoil_r_14dichlorobenzene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4112E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2533E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2093E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.6806E+01

UCL95 STANDARD BOOT = 0.5976E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1399E+03

-319-

MEAN OF LOG DATA = -0.9456E+00
STANDARD DEVIATION OF LOG DATA = 0.1536E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.7147E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.8027E+00

MLE ESTIMATE OF THE MEAN = 0.1264E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3912E+01

MVUE ESTIMATE OF THE MEAN = 0.1048E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.191 E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5223E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2416E+01
B= 0.2071 E+01
R= 0.9477E+00

NUMBER OF DATA POINTS = 11
MEAN= 0.2515E+01
SQUARE ROOT OF VARIANCE= 0.6807E+01
STANDARD DEVIATION= 0.7139E+01 
SKEWNESS= 0.2828E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION=: 0.2839E+01
MINIMUM = 0.1750E+00
MAXIMUM = 0.2400E+02

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.2757E+01
B= 0.4699E+01
R= 0.7788E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1130E+03
B= 0.2463E+03
R= 0.4615E+00



alLsoil_r_14dichlorobenzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1398E+03

UCL95 T-DISTRIBUTION = 0.6415E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.6055E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.8017E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1214E+02

UCL95 FROM LOG JACKKNIFE = 0.2169E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.3382E+01

UCL95 FROM H-STATISTIC = 0.931 OE+01

-320-
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alLsoiLr_2378T CDDTEQ_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.17819E-02

-322-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.26269E+01 
MAXIMUM DATA VALUE = 0.12177E-01



all_soil_c2378TCDDTEQ_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4737E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1319E-02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9661 E-03

UCL95 DIRECTLY FROM BOOT SORT = 0.3260E-02

UCL95 STANDARD BOOT = 0.2909E-02

UCL95 BOOTSTRAP-T FROM SORT = 0.1522E-01

-323-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6451 E-03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6330E-03

MEAN OF LOG DATA = -0.8611E+01
STANDARD DEVIATION OF LOG DATA = 0.1896E+01

MLE ESTIMATE OF THE MEAN = 0.1099E-02 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.6544E-02

MVUE ESTIMATE OF THE MEAN = 0.8030E-03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.201 E-02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4785E-03

NUMBER OF DATA POINTS = 12 
MEAN= 0.1314E-02
SQUARE ROOT OF VARIANCE= 0.3306E-02 
STANDARD DEVIATION= 0.3453E-02 
SKEWNESS= 0.2919E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2627E+01 
MINIMUM = 0.1778E-04
MAXIMUM = 0.1218E-01

QUANTILE ANALYSIS FOR "W” VALUES
A =-0.7418E+00
B= 0.1304E+01
R = 0.8792E+00

QUANTILE ANALYSIS FOR "Q“ VALUES
A =-0.3215E+00
B= 0.7985E+00
R = 0.8289E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1285E-02
B= 0.9560E-03
R = 0.9676E+00



all_soiLr_2378TCDDTEQ_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1538E-01

UCL95 T-DISTRIBUTION = 0.3105E-02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2954E-02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3852E-02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY^ 0.5770E-02

UCL95 FROM LOG JACKKNIFE = 0.1782E-02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2942E-02

UCL95 FROM H-STATISTIC = 0.1649E-01

-324-



alLsoiLrLr_246trichlorophenol_data

-325-

21
120
650

0.18
0.19

0.175 
0.185
0.175
0.195

0.1
0.19

89



all_soil_r_246trichlorophenol_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.16988E+03

-325-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_r_246trichlorophenol_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.781 OE+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.7355E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5152E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.1744E+03

UCL95 STANDARD BOOT = 0.1583E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.5358E+03

-327-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3729E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9348E+02

MVUE ESTIMATE OF THE MEAN = 0.6931 E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.414E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.6076E+02

QUANTILE ANALYSIS FOR “Q" VALUES
A =-0.1271 E+00
B= 0.4694E+00
R = 0.9359E+00

MEAN OF LOG DATA = 0.3876E+00
STANDARD DEVIATION OF LOG DATA = 0.3273E+01

MLE ESTIMATE OF THE MEAN = 0.3123E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.6619E+05

NUMBER OF DATA POINTS = 12
MEAN= 0.7345E+02
SQUARE ROOT OF VARIANCE= 0.1781 E+03
STANDARD DEVIATION= 0.1860E+03 
SKEWNESS= 0.2781 E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2532E+01
MINIMUM = 0.1000E+00
MAXIMUM = 0.6500E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.7178E+02
B= 0.5128E+02
R = 0.9803E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4195E+00
B= 0.8454E+00
R = 0.8897E+00



all_soil_r_246trichlorophenoLsboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5358E+03

UCL95 T-DISTRIBUTION = 0.1699E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1618E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2078E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3134E+03

UCL95 FROM LOG JACKKNIFE = 0.2052E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.3409E+03

UCL95 FROM H-STATISTIC = 0.6944E+06

-328-



alLsoiLr_24dichlorophenoi_data

-329-

0.185
3500
0.175
0.175
0.19
59
99

270
0.29
0.03

0.195
0.18



all_soiLr_24dichlorophenoLmstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.84708E+03

-330-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



aILsoil_r_24dichlorophenol_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.9100E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3236E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2727E+03

UCL95 DIRECTLY FROM BOOT SORT = 0,8932E+03

UCL95 STANDARD BOOT = 0.7723E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.1021E+05

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1021 E+05

UCL95 T-DISTRIBUTION = 0.8471 E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8034E+03

-331-

MVUE ESTIMATE OF THE MEAN = 0.2772E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.221 E+04 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2582E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1054E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4153E+03

MLE ESTIMATE OF THE MEAN = 0.2963E+04
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4697E+07

MEAN OF LOG DATA = 0.6253E+00
STANDARD DEVIATION OF LOG DATA = 0.3839E+01

NUMBER OF DATA POINTS = 12 
MEAN= 0.3275E+03
SQUARE ROOT OF VARIANCE= 0.9596E+03 
STANDARD DEVIATION= 0.1002E+04 
SKEWNESS= 0.2982E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION^ 0.3061 E+01 
MINIMUM = 0.3000E-01
MAXIMUM = 0.3500E+04

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.6570E+01
B= 0.1411E+02
R= 0.5002E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1641 E+01
B= 0.2735E+01
R= 0.8311E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3133E+03
B= 0.2772E+03
R = 0.9534E+00



all_soil_r_24dichlorophenol_sboot

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1070E+04

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1621E+04

UCL95 FROM LOG JACKKNIFE = 0.8512E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1432E+04

UCL95 FROM H-STATISTIC = 0.1112E+09

-332-



all_soil_r_2chlorophenoLdata

-333-

7.3
0.19 

0.195
0.18
390

25
24

0.175
0.185

0.19
0.19

0.175



all_soiLr_2chlorophenoLmstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.951 OOE+02

-334-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_r_2chlorophenol_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6611E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3756E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3077E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.1003E+03

UCL95 STANDARD BOOT = 0.8817E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.5879E+03

-335-

MLE ESTIMATE OF THE MEAN = 0.4617E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1986E+04

MEAN OF LOG DATA = 0.7049E-01
STANDARD DEVIATION OF LOG DATA= 0.2743E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.9873E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2154E+02

MVUE ESTIMATE OF THE MEAN = 0.1867E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.824E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1486E+02

NUMBER OF DATA POINTS = 12
MEAN= 0.3731 E+02
SQUARE ROOT OF VARIANCE= 0.1067E+03 
STANDARD DEVIATION= 0.1115E+03 
SKEWNESS= 0.2978E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2987E+01
MINIMUM = 0.1750E+00
MAXIMUM = 0.3900E+03

QUANTILE ANALYSIS FOR "W” VALUES
A =-0.1132E+01
B= 0.1857E+01
R= 0.8522E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3694E+02
B= 0.3028E+02
R= 0.9561 E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1917E+01
B= 0.4046E+01
R= 0.6222E+00



alLsoil_r_2chlorophenoLsboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5828E+03

UCL95 T-DISTRIBUTION = 0.951 OE+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.9024E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1198E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY^ 0.1811E+03

UCL95 FROM LOG JACKKNIFE = 0.4856E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.851 OE+02

UCL95 FROM H-STATISTIC = 0.1094E+05

-336-



all_soil_r_2nitroaniiine_clata

-337-

0.9
1

0.95
0.9

1
0.028

7
0.9

1



all_soil_r_2nitroaniline_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

UCL95(T-DIST.) = 0.28082E+01

-338-

2 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

2 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_r_2nitroaniline_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4238E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1511E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.6489E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.2859E+01

UCL95 STANDARD BOOT = 0.2578E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.2679E+02

-339-

QUANTILE ANALYSIS FOR “Q" VALUES
A =-0.3019E+01
B= 0.5309E+01
R = 0.7712E+00

QUANTILE ANALYSIS FOR “W“ VALUES
A =-0.1202E+01
B= 0.2341 E+01
R= 0.6861E+00

MVUE ESTIMATE OF THE MEAN = 0.1837E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.289E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.9016E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1969E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.7782E+00

MEAN OF LOG DATA = -0.2219E+00
STANDARD DEVIATION OF LOG DATA = 0.1421 E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1497E+01
B= 0.6564E+00
R= 0.9701 E+00

NUMBER OF DATA POINTS = 9
MEAN= 0.1520E+01
SQUARE ROOT OF VARIANCE= 0.1959E+01
STANDARD DEVIATION= 0.2078E+01 
SKEWNESS= 0.2363E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1367E+01 
MINIMUM = 0.2800E-01
MAXIMUM = 0.7000E+01

MLE ESTIMATE OF THE MEAN = 0.2200E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5626E+01



all_soil_r_2nitroaniline_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2377E+02

UCL95 T-DISTRIBUTION = 0.2808E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2659E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3242E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.4616E+01

UCL95 FROM LOG JACKKNIFE = 0.3417E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.5867E+01

UCL95 FROM H-STATISTIC = 0.1850E+02

-340-



alLsoil_r_arsenic_data

-341-

7.2
6.4
7.2
2.5
6.2
5.5
3.6
6.1
12

5.4
4.7
6.6



all_soil_r_arsenic_mstat

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95{T-DIST.) = 0.73235E+01

I

-342-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soil_r_arsenic_sboot

1

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2012E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6111E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.6482E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.7225E+01

UCL95 STANDARD BOOT = 0.7177E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.7625E+01

- 343-

MLE ES l iMA f E OF THE MEAN = 0.6172E+01 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2476E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6136E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6525E+00

MEAN OF LOG DATA = 0.1745E+01
STANDARD DEVIATION OF LOG DATA = 0.3863E+00

MVUE ESTIMATE OF THE MEAN = 0.6132E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.241 E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.6939E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.6102E+01
B= 0.6457E+00
R = 0.9984E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.6117E+01
SQUARE ROOT OF VARIANCE= 0.2229E+01
STANDARD DEVIATION= 0.2328E+01 
SKEWNESS= 0.1051 E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.3805E+00 
MINIMUM = 0.2500E+01
MAXIMUM = 0.1200E+02

QUANTILE ANALYSIS FOR "W“ VALUES
A = -0.551 IE-01
B= 0.3465E+00
R = 0.9953E+00

QUANTILE ANALYSIS FOR “Q" VALUES
A =-0.4953E-01
B= 0.3922E+00
R = 0.9943E+00



all_soiLr_arsenic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.7694E+01

UCL95 T-DISTRIBUTION = 0.7323E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7222E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7440E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9120E+01

UCL95 FROM LOG JACKKNIFE = 0.7308E+01
!

UCL95 LN CHEBYCHEV INEQUALITY = 0.9233E+01

UCL95 FROM H-STATISTIC = 0.7802E+01

-344-



alLsoil_r_benzene_data

-345-

0.0016
110

0.006
22

4.2
28

0.023 
0.00068

0.0021
0.0016

150
0.0014



all_soiLr_benzene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.52183E+02

-346-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soiLr_b6nzene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1185E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.2619E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1386E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.5084E+02

UCL95 STANDARD BOOT = 0.4899E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1373E+03

-347-

MEAN OF LOG DATA = -0.2019E+01
STANDARD DEVIATION OF LOG DATA = 0.5034E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3467E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4434E+03

MVUE ESTIMATE OF THE MEAN = 0.2768E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.373E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2722E+03

MLE ESTIMATE OF THE MEAN = 0.4217E+05
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1339E+11

NUMBER OF DATA POINTS = 12
MEAN= 0.2619E+02
SQUARE ROOT OF VARIANCE= 0.4801 E+02
STANDARD DEVIATION= 0.5014E+02 
SKEWNESS= 0.1770E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1915E+01 
MINIMUM = 0.6800E-03
MAXIMUM = 0.1500E+03

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.2009E+00
B = 0.6035E+00
R = 0.8259E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2583E+02
B= 0.1399E+02
R= 0.9963E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.3326E-01
B= 0.3528E+00
R= 0.9490E+00



alLsoil_r_benzene_sboot

I

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.9208E+02

UCL95 T-DISTRIBUTION = 0.5218E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5000E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5790E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9089E+02

UCL95 FROM LOG JACKKNIFE = 0.1143E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.1493E+04

UCL95 FROM H-STATISTIC = 0.2715E+13

1

-348-

{

f

j



alLsoil_r_betaBHC_data

-349-

0.105
2.2

0.0009
0.115

0.00095
0.0018

0.01
0.001
0.001

1.4
0.0009



all_soil_r_betaBHC__mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

UCL95(T-DIST.) = 0.75345E+00

-350-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soiI_r_betaBHC_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7701 E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3479E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2115E+00

UCL95 DIRECTLY FROM BOOT SORT= 0.7382E+00

UCL95 STANDARD BOOT= 0.6958E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.5855E+01

-351-

MEAN OF LOG DATA = -0.4456E+01
STANDARD DEVIATION OF LOG DATA = 0.3089E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2499E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4309E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1221 E+01
B= 0.2943E+01
R= 0.5091 E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3399E+00
B= 0.2183E+00
R= 0.9951 E+00

MVUE ESTIMATE OF THE MEAN = 0.3565E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.177E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3061 E+00

NUMBER OF DATA POINTS = 11
MEAN= 0.3488E+00
SQUARE ROOT OF VARIANCE= 0.7062E+00 
STANDARD DEVIATION= 0.7407E+00 
SKEWNESS= 0.1855E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.2124E+01
MINIMUM = 0.9000E-03
MAXIMUM = 0.2200E+01

MLE ESTIMATE OF THE MEAN = 0.1372E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1621E+03

QUANTILE ANALYSIS FOR ”W“ VALUES
A = -0.7258E+00
B= 0.1640E+01
R= 0.671 OE+00



all_soil_r_betaBHC_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5905E+01

UCL95 T-DISTRIBUTION = 0.7534E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7162E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.8496E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1347E+01

UCL95 FROM LOG JACKKNIFE = 0.1031E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1725E+01

UCL95 FROM H-STATISTIC = 0.2538E+04

-352-



alLsoiLr_chloroben2ene_data

-353-

0.0026
0.0014
0.055

0.0031
120

0.064
220
31
27

0.00355
2400

0.0018



alLsoiLr_chlorobenzene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.58869E+03

z

-354-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soil_r_chlorobenzene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1276E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.2348E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1916E+03

UCL95 DIRECTLY FROM BOOT SORT = 0.6226E+03

UCL95 STANDARD BOOT = 0.5500E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.4515E+04

-355-

MEAN OF LOG DATA = -0.9346E+00
STANDARD DEVIATION OF LOG DATA = 0.5431 E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2666E+04 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3392E+04

QUANTILE ANALYSIS FOR “Q" VALUES
A =-0.2140E+01
B= 0.4672E+01
R= 0.5377E+00

MVUE ESTIMATE OF THE MEAN = 0.2075E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.326E+05
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2054E+04

QUANTILE ANALYSIS FOR ”W" VALUES
A = -0.1188E+01
B= 0.1962E+01
R= 0.8674E+00

MLE ESTIMATE OF THE MEAN = 0.9984E+06
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2538E+13

NUMBER OF DATA POINTS = 12
MEAN= 0.2332E+03
SQUARE ROOT OF VARIANCE= 0.6565E+03
STANDARD DEVIATION= 0.6857E+03 
SKEWNESS= 0.2965E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2941 E+01
MINIMUM = 0.1400E-02
MAXIMUM = 0.2400E+04

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2249E+03
B= 0.1908E+03
R= 0.9585E+00



all_soiLr_chlorobenzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT= 0.4491 E+04

UCL95 T-DISTRIBUTION = 0.5887E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5588E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7398E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1118E+04

UCL95 FROM LOG JACKKNIFE = 0.8758E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.1126E+05

UCL95 FROM H-STATISTIC= 0.1195E+16

-356-



alLsoil_r_chloroform_data

-357-

9.8
0.00355 
0.00245
0.0028
0.0025

5.6
0.0033

5.4
1.7
11

0.00275
0.00265



aILsoil_r_chloroform_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.49300E+01
9

i'

-358-

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_r_chloroform_sboot

J

, H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.9321 E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2795E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1136E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.4776E+01

UCL95 STANDARD BOOT = 0.4664E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.6056E+01

-359-

MLE ESTIMATE OF THE MEAN = 0.1544E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3561 E+06

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE= 0.1390E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1650E+02

MEAN OF LOG DATA = -0.2704E+01
STANDARD DEVIATION OF LOG DATA = 0.3935E+01

MVUE ESTIMATE OF THE MEAN = 0.1217E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.102E+03 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1142E+02

NUMBER OF DATA POINTS = 12
MEAN= 0.2793E+01
SQUARE ROOT OF VARIANCE= 0.3946E+01
STANDARD DEVIATION= 0.4121 E+01 
SKEWNESS= 0.1062E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1475E+01 
MINIMUM = 0.2450E-02
MAXIMUM = 0.1100E+02

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.2740E-02
B= 0.2765E+00
R= 0.9990E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2783E+01
B= 0.1143E+01
R = 0.9982E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.5367E-01
B= 0.3486E+00
R= 0.9815E+00



alLsoil_r_ch Io rofo rm_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5143E+01

UCL95 T-DISTRIBUTION = 0.4930E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4750E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5140E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALIT7= 0.8111E+01

UCL95 FROM LOG JACKKNIFE = 0.4354E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.6322E+02

UCL95 FROM H-STATISTIC = 0.9809E+07

-360-



data

-36 V

0.0014
1.8

0-22
0.00037
0.00195

0-01
0.001

0.0019
0.11

0.00175
1.6



all_soiLr_dieldrin_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95{LOG-JACKKNIFE)= 0.12155E+01

-362-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.19867E+01 
MAXIMUM DATA VALUE = 0.18000E+01



alLsoiLr_dieldrin_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7708E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3369E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1920E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.6602E+00

UCL95 STANDARD BOOT = 0.6528E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.3315E+01

-363-

MEAN OF LOG DATA = -0.4319E+01
STANDARD DEVIATION OF LOG DATA = 0.3092E+01

QUANTILE ANALYSIS FOR “W“ VALUES
A = -0.3960E+00
B= 0.9951 E+00
R— 0.7187E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3206E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4939E+00

MVUE ESTIMATE OF THE MEAN = 0.4115E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.205E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3535E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.331 OE+00
B= 0.1954E+00
R= 0.9902E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.2870E+00
Bs 0.8999E+00
R= 0.6183E+00

MLE ESTIMATE OF THE MEAN = 0.1589E+01 
MLE ESTIMATE OF THE STANDARD DEVIATION =. 0.1895E+03

NUMBER OF DATA POINTS = 11
MEAN= 0.3408E+00
SQUARE ROOT OF VARIANCE= 0.6455E+00
STANDARD DEVIATION= 0.6770E+00 
SKEWNESS= 0.1629E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.1987E+01
MINIMUM = 0.3700E-03
MAXIMUM = 0.1800E+01



alLsoiLr_dieldrin_sboot

) UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3308E+01

UCL95 T-DISTRIBUTION = 0.7106E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.6765E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7837E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1253E+01

UCL95 FROM LOG JACKKNIFE = 0.1215E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1991E+01

UCL95 FROM H-STATISTIC = 0.2982E+04

-364-



alLsoiLr_ethylbenzene_data

-365-

0.00044
0.00031

8.5 
0.00044 
0.00038
0.00024
0.0019

21
0.0066

12
42
25



all_soil_r_ethylbenzene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.16146E+02

-366-

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_r_ethylbenzene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1257E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.9069E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3840E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.1575E+02

UCL95 STANDARD BOOT = 0.1539E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.2060E+02

-367-

MEAN OF LOG DATA = -0.3034E+01
STANDARD DEVIATION OF LOG DATA = 0.5348E+01

j

MVUE ESTIMATE OF THE MEAN = 0.2089E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.318E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2065E+03

MLE ESTIMATE OF THE MEAN = 0.781 OE+06
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1268E+12

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3098E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3472E+03

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.6909E-01
B= 0.3686E+00
R = 0.9780E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.9043E+01
SQUARE ROOT OF VARIANCE= 0.1312E+02
STANDARD DEVIATION^ 0.1370E+02 
SKEWNESS= 0.1345E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1515E+01
MINIMUM = 0.2400E-03
MAXIMUM = 0.4200E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.9001 E+01
B= 0.3865E+01
R = 0.9979E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.3618E-02
B= 0.2969E+00
R= 0.9996E+00

i

■ J



all_soil_r_ethylbenzene_sboot

UCL95 T-DISTRIBUTION = 0.1615E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1555E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1719E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALIPf= 0.2672E+02

UCL95 FROM LOG JACKKNIFE = 0.9334E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1132E+04

UCL95 FROM H-STATISTIC = 0.4976E+14

-368-

I UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2024E+02



alLsoil_r_heptachlor_data

-369-

0.00095
0.001
0.01

0.001
0.21

0.105
0.0009
0.0018

1.6
0.0009
0.115



alLsoiLr_heptachlor_mstat

'1

<

'DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

UCL95(T-DIST.) = 0.44507E+00

-370-

, 0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



alLsoil_r_heptachlor_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6965E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1849E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1349E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.4579E+00

UCL95 STANDARD BOOT = 0.4068E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.1961E+01

-371-

MLE ESTIMATE OF THE MEAN = 0.4498E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2131 E+02

MEAN OF LOG DATA = -0.4658E+01
STANDARD DEVIATION OF LOG DATA = 0.2778E+01

MVUE ESTIMATE OF THE MEAN = 0.1663E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.699E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1348E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1829E+00
B= 0.1349E+00
R= 0.9720E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1335E+00 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1777E+00

NUMBER OF DATA POINTS = 11
MEAN= 0.1860E+00
SQUARE ROOT OF VARIANCE= 0.4520E+00
STANDARD DEVIATION= 0.4741 E+00 
SKEWNESS= 0.2739E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.2548E+01
MINIMUM = 0.9000E-03
MAXIMUM = 0.1600E+01

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.6824E+00
B= 0.1246E+01
R= 0.8692E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2346E+00
B= 0.6450E+00
R= 0.9160E+00



all_soil_r_beptachlor_sboot

( UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1433E+01

UCL95 T-DISTRIBUTION = 0.4451 E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4212E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5473E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8250E+00

UCL95 FROM LOG JACKKNIFE = 0.4555E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0,7686E+00

UCL95 FROM H-STATISTIC = 0.2042E+03

.1

-372-



all_soiLr_MCPP_data

-373-

51
24.5

49
51
76
43
36 
5.2
85



alLsoil_r_MCPP_mstat

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.61790E+02

-374-

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



alLsoil_r_MCPP_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2878E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.4674E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.7572E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.5928E+02

UCL95 STANDARD BOOT = 0.5919E+02

UCL95 BOOTSTRAP-T FROM SORT= 0.6236E+02

-375-

MLE ESTIMATE OF THE MEAN = 0.5360E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5351 E+02

MVUE ESTIMATE OF THE MEAN = 0.5112E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.443E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1460E+02

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.4018E-02
B= 0.4066E+00
R= 0.9956E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5301 E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.7747E+01

MEAN OF LOG DATA = 0.3636E+01
STANDARD DEVIATION OF LOG DATA = 0.8316E+00

NUMBER OF DATA POINTS = 9
MEAN= 0.4674E+02
SQUARE ROOT OF VARIANCE= 0.2288E+02 
STANDARD DEVIATION= 0.2427E+02
SKEWNESS= -0.2609E-01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.5191E+00 
MINIMUM = 0.5200E+01
MAXIMUM = 0.8500E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.4673E+02
B= 0.7613E+01
R= 0.9999E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1750E-02
B= 0.3909E+00
R= 0.9990E+00



all_soiI_r_MCPP_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.6246E+02

UCL95 T-DISTRIBUTION = 0.6179E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.6005E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5998E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8290E+02

UCL95 FROM LOG JACKKNIFE = 0.6742E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1164E+03

UCL95 FROM H-STATISTIC = 0.1249E+03

-376-



alLsoiI_r_mercury_clata

-377-

2 
3000
0.06

0.064 
0.047
0.17

0.037
1.1

0.063
0.19
2.6

0.076



al _soiLr_inercury_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.69945E+03

-378-a

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soii_r_mercury_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7604E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2469E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2357E+03

UCL95 DIRECTLY FROM BOOT SORT = 0.7503E+03

UCL95 STANDARD BOOT = 0.6346E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.3612E+06

-379-

MEAN OF LOG DATA = -0.9117E+00
STANDARD DEVIATION OF LOG DATA = 0.3182E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.6919E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1878E+02

MLE ESTIMATE OF THE MEAN = 0.6356E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1005E+05

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1106E+03
B= 0.1489E+03
R= 0.8541 E+00

MVUE ESTIMATE OF THE MEAN = 0.1585E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.901 E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1371 E+02

NUMBER OF DATA POINTS = 12
MEAN= 0.2505E+03
SQUARE ROOT OF VARIANCE= 0.8290E+03
STANDARD DEVIATION= 0.8659E+03 
SKEWNESS= 0.3015E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.3456E+01
MINIMUM = 0.3700E-01
MAXIMUM = 0.3000E+04

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2374E+03
B= 0.2382E+03
R = 0.9286E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.1319E+07
B= 0.2518E+07
R= 0.6274E+00



al _soil_r_mercury_sboot

dCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2962E+06

UCL95 T-DISTRIBUTION = 0.6994E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.6617E+03

ljCL95 FROM LOG JACKKNIFE = 0.2681 E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.7714E+02

0CL95 FROM H-STATISTIC= 0.9371 E+05

-380-

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.8942E+03 
i

6CL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1368E+04



all_soil_r_naphthalene_clata

8.1

-381-

0.185
0.195

0.19
6.2

0.175
0.19

4.6 
0.175
0.18
0.19
120



alLsoiLr_naphthalene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.29442E+02

-382-

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



all_soil_r_naphthalene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5474E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1157E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9379E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.3116E+02

UCL95 STANDARD BOOT = 0.2700E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1886E+03

-383-

MLE ESTIMATE OF THE MEAN = 0.9218E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1113E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3632E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.5372E+01

MVUE ESTIMATE OF THE MEAN = 0.5587E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.178E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3835E+01

MEAN OF LOG DATA = -0.2729E+00
STANDARD DEVIATION OF LOG DATA = 0.2233E+01

NUMBER OF DATA POINTS = 12
MEAN= 0.1170E+02
SQUARE ROOT OF VARIANCE= 0.3277E+02
STANDARD DEVIATION= 0.3422E+02 
SKEWNESS= 0.2979E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2925E+01
MINIMUM = 0.1750E+00
MAXIMUM = 0.1200E+03

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.1077E+01
B= 0.2297E+01
R= 0.6226E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1263E+01
B= 0.1926E+01
R = 0.8823E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1122E+02
B= 0.9502E+01
R= 0.9531 E+00



alLsoiLr_naphthalene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2262E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3703E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5586E+02

UCL95 FROM LOG JACKKNIFE = 0.1328E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2273E+02

UCL95 FROM H-STATISTIC = 0.3678E+03

I

I

-384-

UCL95 T-DISTRIBUTION = 0.2944E+02
t

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2795E+02



all_soiLr_nitrobenzene_data

1.1

-385-

27
0.195

0.18
0.19
0.19

2
0.175
0.19

0.185
0.175

48



alLsoil_r_nitrobenzene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.14465E+02

I

-386-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_r_nitrobenzene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5088E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6565E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.4168E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.1452E+02

UCL95 STANDARD BOOT = 0.1342E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1731E+03

-387-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2245E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3365E+01

MVUE ESTIMATE OF THE MEAN = 0.3521 E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.993E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2257E+01

MLE ESTIMATE OF THE MEAN = 0.5233E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4316E+02

MEAN OF LOG DATA = -0.4625E+00
STANDARD DEVIATION OF LOG DATA = 0.2058E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.6424E+01
B= 0.4362E+01
R= 0.9905E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1100E+01
B= 0.2342E+01
R= 0.6477E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.6632E+01
SQUARE ROOT OF VARIANCE= 0.1446E+02
STANDARD DEVIATION^ 0.1511E+02 
SKEWNESS= 0.2116E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2278E+01
MINIMUM = 0.1750E+00
MAXIMUM = 0.4800E+02

QUANTILE ANALYSIS FOR/'Q" VALUES
A = -0.1053E+02
B= 0.2320E+02
R = 0.4727E+00



all_soil_r_nitrobenzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1729E+03

UCL95 T-DISTRIBUTION = 0.1446E+02

[UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1665E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2613E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1361 E+02

UCL95FROM H-STATISTIC= 0.1230E+03

I

-388-

1
'UCL95 FROM LOG JACKKNIFE = 0.8289E+01

1
UCL95 FROM CENTRAL LIMIT THEOREM = 0.1381 E+02



all_soil_r_pn(troaniline_data

-389-

0.95
23

1
0,9

10,5
0.9

1
1
1

0.9



I

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.83360E+01

I

-390-

I 0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

i 1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

1
[
NUMBER OF DATA POINTS= 10

I
I
DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

I
alLsoil_r_pnftroaniline_mstat



all_soil_r_pnitroaniline_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.351 OE+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.4112E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2185E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.8240E+01

UCL95 STANDARD BOOT = 0.7707E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.4930E+03

-391-

MEAN OF LOG DATA = 0.5119E+00
STANDARD DEVIATION OF LOG DATA = 0.1191E+01

MVUE ESTIMATE OF THE MEAN = 0.3058E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.401 E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1216E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2670E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1811 E+01

MLE ESTIMATE OF THE MEAN = 0.3393E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.6007E+dl

NUMBER OF DATA POINTS = 10
MEAN= 0.4115E+01
SQUARE ROOT OF VARIANCE= 0.6908E+01
STANDARD DEVIATION= 0.7282E+01 
SKEWNESS= 0.2045E+01
CRITICAL SKEWNESS = 0.9420E+00
COEFFICIENT OF VARIATION= 0.1770E+01 
MINIMUM = 0.9000E+00
MAXIMUM = 0.2300E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.4037E+01
B= 0.2259E+01
R= 0.9880E+00

QUANTILE ANALYSIS FOR “W" VALUES
A =-0.7163E+01
B= 0.1430E+02
R= 0.5953E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1615E+03
B= 0.3545E+03
R= 0.4578E+00



I

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5042E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7903E+01

yCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9495E+01

iUCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1441E+02

yCL95 FROM LOG JACKKNIFE = 0.5989E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.8494E+01

I

I

-392-

UCL95 FROM H-STATISTIC= 0.1367E+02 
I

I

1

all_soiLr_pnitroanirme_sboot
I

UCL95T-DISTRIBUTION = 0.8336E+01

I



all_soil_r_tetrachloroethene_data

-393-

0.012
0.01
1200

2
0.0036 

0.00355 
0.00245

880
0.0046
0.0026

610
2.3



alLsoil_r_tetrachloroethene_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.44458E+03

-394-

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS



all_soil_r_tetrachloroethene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1273E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.2269E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1184E+03

UCL95 DIRECTLY FROM BOOT SORT = 0.4266E+03

UCL95 STANDARD BOOT = 0.4216E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.6425E+03

-395-

MEAN OF LOG DATA = -0.1319E+01
STANDARD DEVIATION OF LOG DATA = 0.5414E+01

MLE ESTIMATE OF THE MEAN = 0.6197E+06
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1436E+13

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5209E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2424E+04

MVUE ESTIMATE OF THE MEAN = 0.1357E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.212E+05 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1343E+04

QUANTILE ANALYSIS FOR “Q" VALUES
A= 0.1816E-01
B= 0.2580E+00
R = 0.9955E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.2245E+03
SQUARE ROOT OF VARIANCE= 0.4064E+03
STANDARD DEVIATION= 0.4244E+03 
SKEWNESS= 0.1448E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1890E+01 
MINIMUM = 0.2450E-02
MAXIMUM = 0.1200E+04

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2235E+03
B= 0.1168E+03
R= 0.9972E+00
QUANTILE ANALYSIS FOR "W" VALUES
A = -0.7223E-01
B= 0.3780E+00
R = 0.9567E+00



al_soil_r_tetrachloroethene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4434E+03

UCL95T-DISTR1BUTION = 0.4446E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4261 E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4808E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.7722E+03

UCL95 FROM LOG JACKKNIFE = 0.4875E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.7358E+04

UCL95 FROM H-STATISTIC = 0.6515E+15

-396-



alLsoiLr_toiuene_data

-397-

200
340
360 

0,00245 
0.00355
0.0033
0.0018
0.0029
0.046
830
410

0.00275



I DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

I

NUMBER OF DATA POINTS= 12

! UCL95(T-DIST.) = 0.31467E-h03

i

I

-398-
I

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1

! alLsoiLr_toluene_mstat



alLsoil_r_toluene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1399E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.1779E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.7227E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.3017E+03

UCL95 STANDARD BOOT = 0.2968E+03
/

UCL95 BOOTSTRAP-T FROM SORT = 0.3859E+03

-399-

MVUE ESTIMATE OF THE MEAN = 0.9036E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.172E+06
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.8991 E+04

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1417E+05 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1617E+05

MEAN OF LOG DATA = -0.7295E+00
STANDARD DEVIATION OF LOG DATA = 0.5959E+01

QUANTILE ANALYSIS FOR “Q" VALUES
A = -0.1402E-01
B= 0.3002E+00
R= 0.9981 E+00

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.6915E-01
B= 0.3561 E+00
R= 0.9811 E+00

MLE ESTIMATE OF THE MEAN = 0.2479E+08
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1274E+16

NUMBER OF DATA POINTS = 12
MEAN= 0.1783E+03
SQUARE ROOT OF VARIANCE= 0.2518E+03
STANDARD DEVIATION= 0.2629E+03 
SKEWNESS= 0.1356E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1474E+01 
MINIMUM = 0.1800E-02
MAXIMUM = 0.8300E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1765E+03
B= 0.7220E+02
R= 0.9987E+00



alLsoiLr_toluene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3314E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3032E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3350E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5176E+03

UCL95 FROM LOG JACKKNIFE = 0.4322E+05

UCL95 LN CHEBYCHEV INEQUALITY = 0.4923E+05

UCL95 FROM H-STATISTIC = 0.2028E+19

-400-

UCL95 T-DISTRIBUTION = 0.3147E+03



alLsoil_r_tot&lpcbs_data

-401-

0.0497
12.2

208.64
0.04505

6.302
1.9066 

0.04287
0.3004
0.0468

0.04775
0.0449

264.5



DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

-402-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

I
I

I

I

!

i 0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

I
I

I
I

alLsoiLr_totalpcbs_mstat

NUMBER OF DATA POINTS= 12
I
UCL95(T-DIST.) = 0.88935E+02

i
I
I
I
i



all_soil_r_totalpcbs_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.8086E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.4096E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2528E+02

I

UCL95 DIRECTLY FROM BOOT SORT = 0.8523E+02

UCL95 STANDARD BOOT = 0.8255E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1008E+04

-403-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2833E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.5569E+02

MVUE ESTIMATE OF THE MEAN = 0.4374E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION - 0.279E+03 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3897E+02

MEAN OF LOG DATA = -0.3129E+00
STANDARD DEVIATION OF LOG DATA = 0.3395E+01

NUMBER OF DATA POINTS = 12
MEAN= 0.4118E+02
SQUARE ROOT OF VARIANCE= 0.8819E+02 
STANDARD DEVIATION= 0.9211E+02 
SKEWNESS= 0.1849E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2237E+01
MINIMUM = 0.4287E-01
MAXIMUM = 0.2645E+03

MLE ESTIMATE OF THE MEAN = 0.2326E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.7396E+05

QUANTILE ANALYSIS FOR “Q" VALUES
A =-0.7559E+01
B= 0.1685E+02
R = 0.4628E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.9678E+00
B= 0.2130E+01
R= 0.6407E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3991 E+02
B = 0.2567E+02
R= 0.9917E+00



UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1014E+04

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1001E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY^: 0.1600E+03

UCL95 FROM LOG JACKKNIFE = 0.1283E+03

UCL95 FROM H-STATISTIC = 0.9143E+06

-404-

UCL95 T-DISTRIBUTION = 0.8894E+02
I
1

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8492E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2179E+03

1
aILsoiLr_totalpcbs_sboot

I



-'-^nch/oi

-405^

O.O79
2200

1.2
^10 

^■^0355 
0-016

n 0-0003 
0-00245
0-000/4

29
0.012



1

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

1

CV>=1 OR N<30, USE LOG-JACKKNIFE

I JCL95(LOG-JACKKNIFE)= 0.27144E+04

-406-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1
t
I
I

aLsoil_r_trichloroethylene_mstat

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS 
I
I

NUMBER OF DATA POINTS= 12
t
I

COEFFICIENT OF VARIATION = 0.25858E+01
MAXIMUM DATA VALUE = 0.22000E+04

1



alLsoil_r_trichloroethylene_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1261E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.2512E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1799E+03

UCL95 DIRECTLY FROM BOOT SORT = 0.5717E+03

UCL95 STANDARD BOOT = 0.5472E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.2007E+05

-407-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3004E+03 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1344E+04

MVUE ESTIMATE OF THE MEAN = 0.7777E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.119E+05 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.7691 E+03

MLE ESTIMATE OF THE MEAN = 0.3060E+06
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5438E+12

MEAN OF LOG DATA = -0.1759E+01
STANDARD DEVIATION OF LOG DATA = 0.5365E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2418E+03
B= 0.1828E+03
R= 0.9895E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.5577E+03
B= 0.1200E+04
R= 0.4912E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.2535E+03
SQUARE ROOT OF VARIANCE= 0.6276E+03
STANDARD DEVIATION= 0.6555E+03 
SKEWNESS= 0.2492E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2586E+01
MINIMUM = 0.3000E-03
MAXIMUM = 0.2200E+04

QUANTILE ANALYSIS FOR “W" VALUES
A = -0.2962E+01
B= 0.6027E+01
R= 0.6147E+00



alLsoiLr_trichloroethylene_sboot

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5647E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7102E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.4215E+04

-408-

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY^ 0.1099E+04
I
UCL95 FROM LOG JACKKNIFE = 0.2714E+04

i

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2002E+05
I

UCL95 T-DISTRIBUTION = 0.5933E+03
I •

UCL95 FROM H-STATISTIC = 0.2215E+15
I

I

1



data

,409'

280
o.oo'7

0.00095
0.0^''

43
110

91 
0 00099

0.00^3
14

0.00095
0.009^



alLsoiLr_totalxylenes_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.88797E+02

I

-410-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS



all_soiLr_totalxylenes_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1251 E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.4568E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2335E+02

UCL95 DIRECTLY FROM BOOT SORT = 0.8842E+02

UCL95 STANDARD BOOT = 0.841 OE+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1407E+03

-411-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1207E+04 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1376E+04

MVUE ESTIMATE OF THE MEAN = 0.8356E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.126E+05 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.8258E+03

QUANTILE ANALYSIS FOR "W" VALUES
A =-0.1339E+00
B= 0.4446E+00
R= 0.9512E+00

MLE ESI IMAl’E OF THE MEAN = 0.2888E+0e
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4072E+12

MEAN OF LOG DATA = -0.1586E+01
STANDARD DEVIATION OF LOG DATA = 0.5321 E+01

QUANTILE ANALYSIS FOR "Q" VALUES
A =-0.1918E-01
B= 0.3091 E+00
R= 0.9933E+00

NUMBER OF DATA POINTS = 12
MEAN= 0.4534E+02
SQUARE ROOT OF VARIANCE= 0.8025E+02
STANDARD DEVIATION= 0.8382E+02 
SKEWNESS= 0.2039E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1849E+01 
MINIMUM = 0.9500E-03
MAXIMUM = 0.2800E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.4507E+02
B= 0.2334E+02
R= 0.9942E+00



aILsoiLr_totalxylenes_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1016E+03

UCL95 T-DISTRIBUTION = 0.8880E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8514E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1004E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1535E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.4527E+04

UCL95 FROM H-STATISTIC = 0.1510E+15

I

-412-

f

I

UCL95 FROM LOG JACKKNIFE = 0.3677E+04
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sediment_river_arsenic_mstat

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 34

UCL95(H-STAT.)= 0.34106E+01

-414-

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

COEFFICIENT OF VARIATION = 0.52929E+00 
MAXIMUM DATA VALUE = 0.75000E+01



sediment_river_arsenic_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1907E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2904E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2575E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3343E+01

UCL95 STANDARD BOOT = 0.3328E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.3439E+01

-415-

MEAN OF LOG DATA = 0.9466E+00
STANDARD DEVIATION OF LOG DATA = 0.4871 E+00

MLE ESTIMATE OF THE MEAN = 0.2901 E+01 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1501 E+01

MVUE ESTIMATE OF THE MEAN = 0.2890E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.147E+01 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2520E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2889E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2674E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2902E+01
B= 0.2589E+00
R= 0.9996E+00

NUMBER OF DATA POINTS = 34
MEAN= 0.2904E+01
SQUARE ROOT OF VARIANCE= 0.1515E+01 
STANDARD DEVIATION= 0.1537E+01 
SKEWNESS= 0.1222E+01
CRITICAL SKEWNESS = 0.6292E+00
COEFFICIENT OF VARIATION= 0.5293E+00 
MINIMUM = 0.1000E+01
MAXIMUM = 0.7500E+01

QUANTILE ANALYSIS FOR “Q“ VALUES
A = -0.1296E-02
B= 0.1742E+00
R = 0.9999E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1677E-01
B= 0.1822E+00
R= 0.9963E+00



sediment_river_arsenic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3421 E+01

UCL95 T-DISTRIBUTION = 0.3351 E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3338E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3397E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.4083E+01

UCL95 FROM LOG JACKKNIFE = 0.3342E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.4016E+01

UCL95 FROM H-STATISTIC = 0.3411 E+01

-416-



surfacewater_river_24dichlorophenol_data

2.8

-417-

5
5
5
5 

69
5
5
3

5
1.5
4.1

5
5
5
5
5
5
5
5
5
5
5

3.2
5
5
5

1.7 
1.7

2
1.2
1.2

5
5
5
5



'surfacewater_river_24dichlorophenol_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 36

UCL95(STANDARD BOOTSTRAP)= 0.89468E+01

-418-

6 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS

6 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

I



surfacewater_river_24dichlorophenoLsboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2041 E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6003E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1789E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.9603E+01

UCL95 STANDARD BOOT = 0.8947E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.2157E+02

-419-

MEAN OF LOG DATA = 0.1436E+01
STANDARD DEVIATION OF LOG DATA = 0.6619E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5143E+01 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9213E+00

QUANTILE ANALYSIS FOR "Q“ VALUES
A = -0.7933E+00
B= 0.1174E+01
R= 0.8671 E+00

MVUE ESTIMATE OF THE MEAN = 0.5195E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.375E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.6180E+00

MLE ESTIMATE OF THE MEAN = 0.5233E+01 
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3880E+01

NUMBER OF DATA POINTS = 36
MEAN= 0.6011 E+01
SQUARE ROOT OF VARIANCE= 0.1073E+02
STANDARD DEVIATION= 0.1088E+02 
SKEWNESS= 0.5606E+01
CRITICAL SKEWNESS = 0.6144E+00
COEFFICIENT OF VARIATION= 0.1810E+01 
MINIMUM = 0.1200E+01
MAXIMUM = 0.6900E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.5923E+01
B= 0.1757E+01
R= 0.9616E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4635E+00
B= 0.6802E+00
R= 0.8599E+00



surfacewater_river_24clichlorophenol_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2099E+02

UCL95 T-DISTRIBUTION = 0.9077E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8994E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1081E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1412E+02

UCL95 FROM LOG JACKKNIFE = 0.6701 E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.7958E+01

UCL95 FROM H-STATISTIC = 0.6576E+01

-420-



surfacewater_river_pchloroaniline_data

-421-

1.2
10
9.4
10
2
10
10
8.1
10
10
10
2.3
2.2
3.2
10
1.8
3.4 
5.7
10
10
10
10
16
10
14
10
10

160
10
10
4
10
10
1.4
10
5.2



surfacewater_river_pchloroanirme_mstat

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 36

UCL95(STANDARD BOOTSTRAP)= 0.19022E+02

- 422-

4 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION) 
SEE FILE OUTLY.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION) 
SEE FILE OUTLX.OUT FOR MORE DETAILS



surfacewater_river_pchloroaniline_sboot

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2247E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1218E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.4158E+01

UCL95 DIRECTLY FROM BOOT SORT = 0.2057E+02

UCL95 STANDARD BOOT = 0.1902E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.4580E+02

-423-

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1043E+02 
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2165E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1202E+02
B= 0.4136E+01
R= 0.9670E+00

MEAN OF LOG DATA = 0.1985E+01
STANDARD DEVIATION OF LOG DATA = 0.8755E+00

MVUE ESTIMATE OF THE MEAN = 0.1053E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.107E+02 
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1733E+01

NUMBER OF DATA POINTS = 36
MEAN= 0.1222E+02
SQUARE ROOT OF VARIANCE= 0.2525E+02 
STANDARD DEVIATION= 0.2561 E+02 
SKEWNESS= 0.5553E+01
CRITICAL SKEWNESS = 0.6144E+00
COEFFICIENT OF VARIATION= 0.2096E+01 
MINIMUM = 0.1200E+01
MAXIMUM = 0.1600E+03

QUANTILE ANALYSIS FOR “Q“ VALUES
A = -0.4448E+00
B= 0.7401 E+00
R= 0.8914E+00

QUANTILE ANALYSIS FOR "W” VALUES
A = -0.3788E+00
B= 0.5922E+00
R= 0.8851 E+00

MLE ESTIMATE OF THE MEAN = 0.1068E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1146E+02



surfacewater_river_pchloroaniline_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4181 E+02

UCL95 T-DISTRIBUTION = 0.1943E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1924E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2346E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3130E+02

UCL95 FROM LOG JACKKNIFE = 0.1409E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1827E+02

UCL95 FROM H-STATISTIC = 0.1489E+02

-424-
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EPC • Exposure Point Concentration.
FOP» Frequency of Detection (number of detects:number used to calculate statistics:total number of samples collected).
Max • Maximum Detected Concentration.
MLE • Most Likely Exposure.
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Appendix J

Model Parameters

Groundwater location Q-AA-Q-6-24

Three soil strata were identified.

Depth below grade to water table; 579.12 cm (19 feet).

Groundwater location R-AA-R-1-28

One soil stratum was identified.

i

iisa
//V7’£’/?/VX TfOAfAL

Calculation of Indoor Air Concentrations for Volatilization from Underlying 
Groundwater

• Of the 12 Soil Conservation Service (SOS) soil classifications available for use in 
the USEPA spreadsheet, sand and silt were selected as most representative of 
site conditions.

With the exceptions discussed below, parameters used in the model were the default 
parameters provided by USEPA (USEPA, 2003c). Major assumptions used in modeling 
indoor air for each of the site/locations are listed below.

• Of the 12 Soil Conservation Service (SCS) soil classifications available for use in 
the USEPA spreadsheet, silty clay was selected as most representative of site 
conditions. However, use of silty clay resulted in capillary zone water filled 
porosity greater than total porosity at the top of the water table. The model will 
not run under this condition. Therefore, sand was used in place of silty clay, as 
the most conservative SCS soil type for the model.

For the groundwater-to-indoor air pathway, indoor air exposure point concentrations were 
predicted using the Johnson and Ettinger model (USEPA, 2003c). The Johnson and Ettinger 
model considers both diffusion of compounds migrating from the subsurface and convection, 
which is driven by the pressure difference between the subsurface and the building. 
Equations and parameters required for the implementation of this model are provided in 
User's Guide For Evaluating Subsurface Vapor Intrusion Into Buildings (USEPA, 2003c). 
The spreadsheet “GW-ADV.XLS”, available from the USEPA for implementation of the 
Johnson and Ettinger model was used in this risk assessment.

An average soil/groundwater temperature of 14 degrees Celcius and a depth below 
grade to bottom of enclosed space floor of 15 cm, representing slab-on-grade 
construction, were used for all modeling locations.

August 31,2003
Revision 0
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• Depth below grade to water table; 701.04 cm (23 feet).

Leachate location O

Two soil strata were identified.

• Depth below grade to water table: 442.57 cm (14.52 feet).

Leachate location Q

One soil stratum was identified.

• Depth below grade to water table: 314.86 cm (10.33 feet).

Leachate location R

Two soil strata were identified.

• Depth below grade to water table; 549.55 cm (18.03 feet).

Results

Modeling assumptions, inputs, and results are presented in the attached modeling printouts.

Groundwater location Q-AA-Q-6-24:

Benzene

/NTSRRAr/ORAL

The modeling printouts are presented in the following order (identifiers for each run of the 
model are presented in the upper left hand corner of each page):

Sauget Area 2 
HHRA - RI/FS

• Of the 12 Soil Conservation Service (SCS) soil classifications available for use in 
the USEPA spreadsheet, sand and silty clay were selected as most 
representative of site conditions.

August 31. 2003 
Revision 0

= Of ths 12 Soil Conservation Service (SCS) soil classifications available for use in 
the USEPA spreadsheet, sand was selected as most representative of site 
conditions.

• Of the 12 Soil Conservation Service (SCS) soil classifications available for use in 
the USEPA spreadsheet, silty clay and sand were selected as most 
representative of site conditions. However, use of silty clay as stratum A resulted 
in an error (data is out of range). Therefore, sand was used for both stratum A 
and stratum B. Sand is the most conservative SCS soil type for the model.
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Groundwater location R-AA-R-1-28:

Benzene

Chloromethane

Leachate location O:

Chlorobenzene

• 4-l\/lethyl-2-pentanone (MIBK)

Leachate location Q:

1,2-Dichloroethane

Acetone

Benzene

Chlorobenzene

• Dichloromethane (Methylene chloride)

• 4-Methyl-2-pentanone (MIBK)

Tetrachloroethene

• Trichloroethylene

Leachate location R:

1,2-Dichloroethane

• 1,2-Dichloroethene (total) (cis-1,2-Dichloroethene used as surrogate)

Acetone

Benzene

Chlorobenzene

S3

J-4
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• Benzene

Th-1 k k 
/AfTSR/^Ar/OAfAL

• Chlorobenzene



Chloroform

• Dichloromethane (Methylene chloride)

• 2-Butanone (MEK)

Tetrachloroethene

• Trichloroethylene

Toluene

References sited in this appendix are presented in Section 8 of the main text.

r/o/vAL
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DATA Eh ,=ET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter “X" In 'YES" box)

[ 1XYES

[ 1YES

ENTER

Chemical

I71432 4.75E-tC2 Benzene 1
ENTER ENTER ENTER ENTER ENTER

OR

r 14 I 15 I I I 1 IC S s

L (unitless) (unillessr (unitless)

1[ T I T I I Is 1.66 0.375 SI I I I I I0.054 1.35 0.489 0.167 S 1.66 0.375 0.054

ENTER ENTER ENTER ENTER

(cm) (141)

I I I I I I10 40 850 850 300 0.1 0.828 [ 1
ENTER ENTER

I

[ I I I I70 30 350 1.0E-06 130

I END I

1 of 2

MORE
■I*

MORE
■Jr

MORE 
♦

MORE

Exposure 
frequency,

EF 
(daysYr)

Used to calculate risk-based 
groundwater concentration.

User-defined 
stratum A 
soil vapor 

permeability,
K 

(cm^)

Exposure
duration, 

ED 
(yrs)

Reset to
Defaults

ENTER 
Averaging 

time for 
carcinogens,

ATo 
(yrs)

Chemical 
CAS No. 

(numbers only, 
no dashes)

Thickness 
of soil 

stratum A, 
hA 

■ (cm)

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

ho
(cm)

ENTER
Stratum A 
soil total 
porosity,

n*

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter “X" in "YES" box and initial groundwater cone, below)

Soil-bldg.
pressure

differential, 
AP 

(g/cm-s°)

Enclosed 
space 
height. 

He 

(cm)

Qroundwatei
Q-AA-Q-e-2-

GW-ADV
Version 3,0; 02/03

ENTER
Stratum B 

soil water-filled 
porosity,

(cm%m‘’)

Depth 
below grade 

to water table, 
Lwt 

(cm)

Indoor
air exchange 

rate, 
ER

SCS 
soil type 

directly above 

waler table

ENTER
Enclosed 

space 
floor 

length.
Lb

(cm)

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Paraneteis

Soil 
stratum 

directly above 
waler table, 

(Enter A, B, orC)

ENTER
Target hazard 

quotient for 
noncarclnogens,

THQ 
(unitless)

ENTER 
Stratum C 

SCS 
soli type 

Lookup Soil 
Paramatere

ENTER 
Target 
risk for 

carcinogens,
TR 

(unitless)

ENTER 
Stratum B 

SCS 
soli type 

Lookup Soil 
Paraimtero

Floor-wall
seam crack 

width, 
w

ENTER 
Stratum C 
soil total 
porosity, 

n<=

ENTER
Average vapor 

(low rate Into bldg. 
OR

Leave blank to calculate
Qujii

(L/m)

ENTER ENTER ENTER
Totals must add up to value of Lwi (cell G28) 

Thickness
of soil

stratum B, 
(Enter value or 0) 

ha
(cm)

162.56 I 
(5.33 ft)

162.56
(5.33 ft)

254
(8.33 ft)

Average
soil/ 

groundwater
temperature, 

Ts 
(°C)

579.12
(19(1)

ENTER
Enclosed 

space 
door 

width,
Wa

(cm)

ENTER
Depth

below grade 
to bottom 

of enclosed 
space floor,

U:
(cm)

ENTER
Soil 

stratum A 
SCS 

soli type 
(used to estimate 

soil vapor 

permeability)

ENTER
Enclosed 

space 
floor 

thickness, 
(-CfKk

(cm)

ENTER 
Stratum A 

soil dry 
bulk density,

P? 
(g/cm^

ENTER
Averaging 

time lor 
noncarclnogens,

AT„o
(yrs)

ENTER 
Stratum 13 
soil total 
porosity, 

n=

ENTER
Stratum A 

soil water-fillec 
porosity, 

6„* 

(cm%m^

ENTER
Stratum B 

soil dry 
bulk density,

(g/cm^

ENTER
Stratum C 

soil dry 
bulk density,

Pb® 

(g/cm^

ENTER
Stratum C 

soil water-lilled 
porosity,

(cm°/cm^

ENTER
Initial 

groundwater
cone., 

Cw 
(pg4-)



INTERMEDIATE CALCULATIONS SHEET

zone,zone,

I I I I 9.98E-08I 9.46E+08 I 564.12 I I I 9.99E-08 I I 10.321 0.322 0.321 0.003 0.998 17.05 0.375 0.122 0.253 3,400

I 4.99E+04 I 7.74E+05 | 4.40E-04 | 15 I 8,081 I 3.28E-03 I 1.39E-01 1 1.77E-04 I 1.42E-02 I 8.45E-03 I 1.42E-02 I 5.69E-04 | 7.40E-03 | 564.12 |

(ug/m°)'’

I 1.82E-04~rI 1.39E+02 I I a.46E+01 I 1.42E-02 I 3.40E+02 I 9.20E+75 2.53E-02 I 7.8E-06 I NA 115 0.10

[ JEND

Average 
vapor 

flow rate 
into bldg..

Water-filled
porosity in 
capillary

Henry's law 
constant at

ave. groundwater 
temperature,

Hts 
(atm-m^/mol)

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 
(unitless)

Stratum A 
effective 
total fluid 

saturation.
Exposure
duration, 

T 

(sec)

Thickness of 
capillary

Air-filled
porosity in 
capillary

zone.

Stratum 
C 

effective 
diffusion 

coefficient,

(cm^)

Crack 
radius,

fora*

(cm)

Henry's law 
constant at

ave. groundwater 
temperature.

H'ts 
(unitless)

Exponent of 
equivalent 
foundation

Peclet 
number, 
exp(Pe') 
(unitless)

U
(cm)

Source
vapor

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm°)

Vapor 
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

Diffusion
path 

length,
Ld 

(cm)

Stratum B 
soil 

air-filled
porosity,

oB

Crack
depth
below 
grade,
Zciajk

(cm)

Stratum A 
soil 

intrinsic 
permeability,

Ki 
(cm^)

Total
porosity in 
capillary

zone,

(cm°/cm°)

Floor
wall 

seam 
perimeter,

Xc,«k

(cm)

Reference
cone.,
RfC 

(mg/m°)

Crack- 
to-total 
area 
ratio,

n 
(unitless)

QsoS

(cm^/s)

D"'c 
(cm^fs)

Bldg.
ventilation 

rate,
Qbiilding 

(cm^fe)

Stratum
B 

effective 
diffusion 

coefficient,
D*b 

(cm‘/s)

Convection
path 

length,

(cm)

Unit 
risk 

factor,
URF

Crack 
effective 
diffusion

coefficient, 
gcack

(cm^/s)

0„„ 
(cm^/cm^)

e«.cz 
(cm^/ern^)

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AH„ts 
(cal/mol)

Area of 
crack,

(cm‘‘)

Stratum C 
soil 

air-filled 
porosity,

ea‘= 
(cm^/cm^)

Capillary 
zone 

effective 
diffusion 

coefficient,

(cm^/s)

Total 
overall 

effective 
diffusion 

coefficient, 
□•“t 

(cm^/s)

cone.,
CfiOlrca 

(pg/m^)

Stratum A 
soil 

air-filled 
porosity,

03* 

(cm^/cm^)

Infinite 
source

bldg, 
cone.,
Childing 

(pg/m^)

Source
building 

separation,
Lt 

(cm)
S«

(cm^/cm^)

Stratum A Stratum A 
soil soil

relative air effective vapor 
permeability, permeability,

k. 
(cm^)

Stratum 
A 

effective 
diffusion 

coefficient,

(cm^’/s)



DATA El EET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

[ ]YES

[ ]YES

ENTER

Chemical

[71432 [ 5.10E-t€2 I Benzene 1
ENTER ENTER ENTER ENTER ENTER

OR

[ I I I I 115 A S S14 0 0

n®

(unllless) (unltlBss) (unllless)

[ I I I I I I I I I T I 1s 1,66 0.375 0,054 1.38 0.481 0.216 1.66 0.375 0.054

ENTER ENTER ENTERENTER

(cm)

[ 1[ I I I I T 0.1 I 0.828 ]10 40 850 850 300

ENTER ENTER

I I I 350 1.0E-06 I70 30 30 1

I END I

1 012

MORE
4-

MORE

MORE
4-

MORE
4»

Reset to 
Defaults

Used 10 calculate risk-based 
groundwater concentration.

ENTER
Average vapor

How rate Into bldg. 
OR

Leave blank to calculate

(L/m)

Chemical
CAS No. 

(numbers only, 
no dashes)

Groundwale
R-AA-R-1-2

Soll-bldg.
pressure

differential, 
AP

(g/cm-s^)

Usor-defined 
stratum A 
soli vapor 

permeability, 
kv 

(cm^)

Thickness 
of soli 

stratum C, 
(Enter value or 0) 

he 
(cm)

ENTER
Stratum A 
soil total 
porosity, 

n*

ENTER 
Stratum C 
soil total 
porosity,

n<=

Thickness 
of soil 

stratum A, 
hA 

(cm)

GW-ADV

Version 3.0; 02/03

Depth 
below grade

Io waler table, 
Lwr 

(cm)

Soil 
stratum 

directly above 
waler table,

(Enter A, B, or C)

Indoor 
air exchange 

rate, 
ER

(irh)

Exposure 
frequency, 

EF 
(days/yr)

ENTER
Target 
risk for 

carcinogens, 
TR 

(unitless)

Enclosed
space 
height. 

He

(cm)

701.04 I 
(2311)

ENTER 
Stratum C 

SCS 
soli type 

Lookup Soil 
Parameters

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Parameters

ENTER
Enclosed 

space 
floor 

length,

k
(cm)

ENTER 
Stratum B 

SCS 
soli type 

Lookup Soli 
PararpBloio

ENTER
Target hazard 

quotient lor 
noncarcinogens.

THQ 
(unitless)

ENTER
Stratum B 

soil dry 
bulk density, 

ft,’ 

(g/cm^

701.04
(23 It)

ENTER
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 

permeability)

ENTER
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Lf

(cm)

Average 
soil/ 

groundwater
temperature,

Ts 
(°C)

ENTER
Stratum 3 
soil total 
porosity.

SCS 
soil type 

directly above 

waler table

ENTER
Enclosed 

space 
floor 

width,
Wa

(cm)

Exposure
duration,

ED
(yrs)

Floor-wall
seam crack 

widlh, 
w

ENTER 
Averaging 

limo lor 
nonoarclnogens,

AT„o
(yrs)

ENTER ENTER ENTER
Totals must add up to value of Lwr (cell G26) 

Thickness
of soil 

stratum B, 
(Enter value or 0) 

ha

(cm)

2^ 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in ‘YES" box and initial groundwater cone, below)

ENTER 
Stratum A 

soil water-lillec 
porosity,

0? 

(cm%m°)

ENTER
Enclosed 

space
floor ■ 

thickness, 
k„r.k

(cm)

ENTER
Initial

greundwater
cone., 
C„ 

(ugAj

ENTER
Averaging 

limo lor 
carcinogens,

ATc
(yrs)

ENTER 
Stratum A 

soli dry 
bulk density,

Pb* 

(g/cm^

ENTER 
Stratum B 

soli water-filled 
porosity, 

0«’ 

(cm%m°)

ENTER
Stratum C 

soli dry 
bulk density, 

Pb*^ 

(g/cm°)

ENTER
Stratum C 

soli water-filled 
porosity,

(cm^/cm^



INTERMEDIATE CALCULATIONS SHEET

zone,

686.04 I I II I I I I I 0.375 I 1I 0.265 T 0.003 9.99E-06 0.998 9.98E-08 17.05 0.122 0.253 3,400I 9.46E+08 I 0.3210.321

I 4.99E+04 I 7.74E+05 | 4.40E-04I 3.28E-03 I 1.39E-01 I 1.77E-04 7 1.42E-02 1 O.OOE+00 I O.OOE+00 I 5.69E-04 I 8.91 E-03 | 686.04 |15 6.061

Reference
cone..

I I ]7.8E-06 NAI 1.39E+02 I I 8.46E+01 T 1.42E-02 I 3.40E+02 I 9.20E+75 1 1.80E-04 1 2.51 E-02[ 0.1015

END 1

I

1

(cm^/cm^)

Exposure 
duration, 

t 

(sec)

Thickness of 
capillary 

zone.

Water-filled
porosity in 
capillary 

zone.

Crack 
radius.

Stratum 
A 

effective
diffusion

coefficient.

Infinite 
source 
indoor 

attenuation 
coefficient,

a 
(unitless)

Stratum A 
effective 
total fluid 

saturation,
S,. 

(cm^/cm^)

Total 
porosity in 
capillary

Air-filled
porosity in 
capillary

zone.

Source
building 

separation, 
Lt 

(cm)

Crack 
effective 
diffusion

coefficient,
pcrack

(cm^/s)

Henry's law 
constant at

ave. groundwater 
temperature, 

Hts 
(atm-m^/mol)

Groundwater location 
R-AA-R-1-28

cone.,
Csouca 

(pg/m^)

Lcz
(cm)

tciask

(cm)

Average 
vapor 

flow rate 
into bldg.,

Qson 
(cm°/s)

Cbulding

(pg/m°)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm^’)

Floor
wall 

seam 
perimeter,

X„„k
(cm)

Source
vapor Area of 

crack,
Actack

(em^)

Crack 
depth 
below 
grade,
Zc«k

(cm)

stratum A
soil 

effective vapor 
permeability,

K 
(cm^)

Stratum A 
soil 

intrinsic 
permeability,

ki 
(cm’^)

Stratum A 
soil 

relative air 
permeability,

Kg 
(cm^)

Unit 
risk 

factor, 
URF 

(pg/m^)''

Bldg, 
ventilation 

rate,
Qbiilding 

(cm‘*/s)

Infinite 
source

bldg, 
cone..

Convection
path 

length,
Lp

(cm)

Craok- 
to-total 
area 
ratio,

n
(unitless)

Stratum
B 

effective 
diffusion 

coefficient, 
nPlI D B 

(cm^/s)
D"'a

(cm‘/s)

Diffusion 
path 

length,
Ld 

(cm)

0..dz 

(cm^/cm^)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 
(unitless)

RfC 
(mg/m^)

0«,oz 
(cm°/cm°)

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AHvJS 
(cal/mol)

Stratum B 
soil 

air-filled 
porosity, 

eg®
(cm^/cm^) (cm^/cm°)

Stratum A 
soil 

air-filled 
porosity,

03*

Capillary 
zone 

effective 
diffusion 

coefficient,
n'" U oz 

(cm^/s)

Vapor 
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

Stratum C 
soil 

air-filled 
porosity,

03'= 

(cm^/cm°)

Henry's law 
constant at

ave. groundwater 
temperature, 

H'ts 
(unitless)

Stratum
C 

effective 
diffusion 

coefficient,
neit D c 

(cm^/s)

Total 
overall 

effective 
diffusion 

coefficient,
D-t 

(cm^/s)



DATA Eh' EET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

[ 1YES

1YES

ENTER

Chemical

I 2.00E-K)3 I [ Chlorobenzene 1108907

ENTER ENTER ENTER ENTERENTER

OR

I[ I I .701.04 I 0 A r s s14 15 0
(2311)

f (cm°/cm°) (unilless)(unllless) (unilless)

I I T I T Ir I r I I I 1.66 0.375 0.054S 1.66 0.375 0.054 1.38 0.481 0.216

ENTER ENTER ENTERENTER

(cm) (1/11)

[[ I I I 850 I I 0.1 I 0.828 ]10 40 850 300

ENTER ENTER

1.0E-06 I[ I F T 350 110 3030

I END I

1 of 2

MORE
4'

MORE
4

MORE
4

MORE
4

Used to calculate risk-based 
groundwater concentration.

Indoor 
air exchange

Groundwatei 
R-AA-R-1-2(.

Thickness 
o1 soil 

stratum C, 
(Enter value or 0) 

ho 
(cm)

Soil-bldg, 
pressure

differential, 
AP

(g/cm-s^)

Thickness 
of soil 

stratum A, 
hA 

(cm)

ENTER
Stratum C 
soil total 
porosity, 

n®

Chemical 
CAS No. 

(numbers only, 
no dashes)

ENTER
Stratum A 
soli total 
porosity,

n*

ENTER
Average vapor 

flow rate Into bldg. 
OR

Leave blank to calculate
Qso.!

(L/m)

User-defined 
stratum A 
soil vapor 

permeability,
K 

(cm^)

Reset to 
Defaults

GW-ADV
Version 3.0; 02/03

2^ 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter “X“ In "YES" box and initial groundwater cone, below)

ENTER 
Stratum B 

soil waler-filled 
porosity.

rate,
ER

Average 
soil/ 

groundwater
temperature,

Ts 
(°C)

Exposure
duration, 

ED 
(yrs)

Enclosed
space 
height. 

Ha 

(cm)

SCS 
soil type 

directly above 

water table

Exposure 
frequency, 

EF 
(daysArr)

Floor-wall
seam crack 

width, 
w

ENTER
Target 
risk for 

carcinogens, 
TR 

(unitless)

Soil • 
stratum 

directly above 
waler table,

(Enter A, B, or C)

ENTER
Stratum A 

SCS 
soil type 

Lookup Soil 
Paramaters

ENTER
Averaging 

time (or
carcinogens,

ATo 
(yrs)

ENTER
Enclosed 

space 
floor 

length, 
Le

(cm)

ENTER 
Target hazard 

quotient lor 
noncaroinogens,

THQ 
(unitless)

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Paramateis

ENTER
Initial

groundwater
cone., 

Cw 
(pg/t)

Depth 
below grade 

to waler table, 
l-wr 
(cm)

ENTER
Enclosed 

space 
floor 

width,
Wb 

(cm)

ENTER
Stratum C 

soil dry 
bulk density,

(g/em°)

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Paramateie

ENTER 
Stratum B 

soil dry 
bulk density,

Po” 

(g/cm°)

ENTER ENTER ENTER
Totals must add up to value of Lwr (cell 028) 

Thickness
of soil

stratum B, 
(Enter value or 0) 

he
(cm)

ENTER
Depth 

, below grade 
to bottom 

of enclosed 
space floor, 

Lf
(cm)

ENTER 
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soli vapor 

permeability)

ENTER
Stratum C 

soil water-filled 
porosity,

(cm^/cm^

ENTER
Enclosed 

space 
floor

thickness,
U,«k
(cm)

701.04 I 
(2311)

ENTER 
Stratum A

soil water-fillec 
porosity.

ENTER
Stratum B 
soil total 
porosity, 

o'*

ENTER
Averaging 

time for 
noncarcinogens,

ATnc

(yrs)

ENTER 
Stratum A 

soil dry 
bulk density,

Pl,'' 

(g/cm^

e.” 

(cm°/cm°)



INTERMEDIATE CALCULATIONS SHEET

II I I I I 9.98E-08 I 17,05 0.375 I I 1I 9.46E+0a I 686.04 0.265 0.321 0.003 9.99E-08 0.998 0.122 0.253 3,4000.321

I 1.77E-04 I I O.OOE+00 I O.OOE+00 I 4.75E-04 | 7.41 E-03 | 686.04 |I 4.99E+04 I 7.74E+05 | 4.40E-04 I IS I I I 8.33E-02 1.18E-029,763 1.96 E-03

I 8.46E+01 T T I I 1.S3E-04 T 1.27E-02 I NA I 6.0E-02 I[ I 8.33E+01 7 1.18E-02 3.40E+02 3.74E4-9115 0.10

1[ END

Exposure 
duration,

-t

(sec)

Source
vapor

Stratum 
C 

effective 
diffusion 

coefficient,

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless)

Crack 
effective
diffusion

coefficient,
pciack

(cm^/s)

Stratum A 
effective 
total fluid 

saturation.

Henry's law 
constant at

ave. groundwater 
temperature, 

Hts

(atm-m°/mol)

Average 
vapor 

flow rate 
info bldg.,

(cm^/s)

Water-filled
porosity in 
capillary 

zone.

Stratum 
A 

effective 
diffusion 

coefficient.

Crack 
radius,

tcrack

(cm)

Source
building 

separation,

Lt 

(cm)

Groundwater location 
R-AA-R-1-28

Stratum A 
soil 

intrinsic 
permeability,

K 
(cm‘)

Diffusion
path 

length,

Ld

(cm)

Crack
depth 
below 
grade,
Zc,a,k

(cm)

Convection
path 

length, 
Lp 

(cm)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm^)

Stratum A 
soil 

relative air 
permeability,

(cni‘)

Stratum A
soil 

effective vapor 
permeability, 

kv 
(cm’’)

Total 
porosity in 
capillary 

zone,

Ucz 

(cm’^/cm’’)

Craok- 
to-total 
area 
ratio, 

n
(unitless)

Vapor 
viscosity at 

ave. soil 
temperature,

I^TS 

(g/cm-s)

Stratum 
B 

effective 
diffusion 

coefficient, 
nP>I D B 

(cm^/s)

D"'a

(cm^/s)

D'"c 

(cm’’/s)

cone.,
f^Bouce 

(pg/m”)

Air-filled 
porosity in 
capillary 

zone,
0p,cz 

(cm’’/cm’*)

Infinite
source

bldg, 
cone.,
Cpulding

(pg/m”)

Bldg, 
ventilation 

rate,
Qpulding 

(cm^/s)

S|a
(cm’’/cm’*)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 

(unitless)

Unit 
risk 

factor, 
URF

(pg/m”)’

0w.cz

(cm’’/cm’’)

Thickness of 
capillary 

zone,

Lcz

(cm)

Area of 
crack,
Ac,ack

(cm”)

Stratum A 
soil 

air-filled 
porosity,

0a*

Floor
wall 

seam 
perimeter,

Xc,a,k

(cm)

Stratum B 
soil 

air-filled 
porosity,

0.“

(cm’'/cm’’) (cm^/cm”)

Capillary 
zone 

effective 
diffusion 

coefficient, 
pell 

cz 
(cm”/s)

Total 
overall 

effective 
diffusion 

coefficient,
D'"t 

(cm”/s)

Stratum C 
soil 

air-filled 
porosity,

0a‘' 

(cm’’/cm”)

Reference
cone.,

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AH„js 

(cal/mol)

Henry's law 
constant at

ave. groundwater 
temperature, 

H'ts 

(unitless)

RfC
(mg/m”)



DATA Eh. !EET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In “YES" box)

[ 1YES

[ 1XYES

ENTER

Chemleal

I74873 3.20E-KX) [ Methyl chloride (chloromethane)

ENTER ENTER ENTER ENTER ENTER

OR

[ I I I 1 I14 15 0 0 A S S

(cm%m°)(unllless) (unitless) (unllless)

[ I I T I I I I I I I 1s 1.66 0.0540.375 1.38 0.481 0.216 1.66 0.375 0.054

ENTER ENTER ENTER ENTER

(cm) (lAi)

I I[ I I I I 1 [ 110 40 850 850 300 0.1 0.828

ENTERENTER

I 1.0E-06 I[ I T 30 350 170 30

I END I

1 ol2

MORE

MORE

MORE

MORE
4>

Used Io calculate risk-based 
groundwater concentration.

Thickness 
of soil 

stratum A, 
hA 

(cm)

Groundwalei 
R-AA-R-1-2t' .

Soll-bldg.
pressure

differential, 
AP 

(g/cm-s^)

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

ho 
(cm)

User-defined 
stratum A 
soil vapor 

permeability,

K 
(cm^) -

Reset to 
Defaults

Chemical 
CAS No. 

(numbers only, 
no dashes)

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in 'YES" box and initial groundwater cone, below)

ENTER 
Average vapor 

flow rate Into bldg. 
OR

Leave blank to calculate
Q»-, 

(L7m)

GW-ADV

Version 3.0; 02/03

ENTER 
Stratum C 
soli total 
porosity, 

n”

ENTER
Stratum A 
soil total 
porosity,

n*

ENTER
Stratum C 

soil dry 
bulk density.

(g/cm°)

ENTER
Stratum B 

soli water-filled 
porosity,

(cm°/cm°)

Exposure
duration, 

ED 
(yrs)

Exposure
frequency,

EF 
(daysM)

ENTER
Enclosed 

space 
floor 

width,
Wb

(cm)

Indoor
air excharge 

rale, 
ER

SCS 
soil type 

directly above 

water table

Soil 
stratum 

directly above 
water table,

(Enter A, B, or C)

Depth 
below grade

Io water table, 
Lwt 

(cm)

ENTER
Target 
risk for 

carcinogens, 
TR 

(unitless)

cone.,
Cw 

(pgA-)

Average
soil/ 

groundwater
lemperatura,

Ts 
(°C)

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Pararretere

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Parainstere

ENTER 
Target hazard 

quotient for ' 
nonoarcinogens, 

THQ 
(unllless)

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Paranrolere

701.04 I 
(2311)

ENTER
Initial 

groundwater

ENTER
Enclosed 

space 
floor 

length.
Lb

(cm)

Enclosed 
space 
height. 

He 

(cm)

Floor-wall
seam crack 

width, 
w

701.04
(23 fl)

ENTER
Depth

below grads 
to bottom 

of enclosed 
space floor,

U
(cm)

ENTER
Enclosed 

space 
floor 

thickness,
LoKk

(cm)

ENTER
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 

permeability)

ENTER 
Stratum A 

soil water-flllec 
porosity.

ENTER
Averaging 

lime (or
carcinogens,

ATc
(yrs)

ENTER
Averaging 

time (or 
nonoarcinogens,

ATno

(yrs)

ENTER
Stratum A 
soil dry 

bulk density,
Pu* 

(g/cm°)

ENTER 
Stratum B 

soil dry 
bulk density,

Pu“ 

(g/cm^

ENTER 
Stratum B 
soil total 
porosity, 

n®

ENTER ENTER ENTER
Totals must add up to value of Ly,, (cell G28) 

Thickness
of soil 

stratum B, 
(Enter value or 0) 

he
(cm)

ENTER
Stratum C 

soil water-filled 
porosity,

(cm’/cm^



INTERMEDIATE CALCULATIONS SHEET

3,400 I686.04 I I I I 0.003 I 9.99E-0a I I 9.98E-08 I I I I II 9.46E+0a I 0.321 0.265 0.321 0.998 17.05 0.375 0.122 0.253

I 4.99E+04 I 7.74E+05 | 4.40E-04T I 6.49E-03 I 2.76E-01 I 1.77E-04 T 2.04E-02 I O.OOE+OO I O.OOE+00 | 8.09E-04 | 1.27E-02 686.04 I15 4,700

Reference
cone..

I I I 2.46E-04 T I I 9.0E-02 I[ I 8.82E+02 1 I 8.46E+01 T 2.04E-02 3.40E+02 1.13E+53 2.17E-01 1.0E-0615 0.10

END

n 
(unitless)

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 
(unitless)

Thickness of 
capillary

zone,

Air-filled
porosity in 
capillary

zone,
Exposure 
duration, 

■t 

(sec)

Stratum A 
effective 
total fluid 

saturation,
S„ 

(cm^/em^)

Source
building 

separation, 
Lt 

(cm)

Crack 
radius,

fciBck

(cm)

Crack 
effective 
diffusion 

coeffloient,
pcrack

(cm‘‘/s)

Henry's law 
constant at

ave. groundwater 
temperature,

Hts 
(atm-m^/mol)

^rask

(cm)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 

(unitless)

Groundwater location 
R-AA-R-1-28

Crack
depth
below 
grade.
Zctick

(cm)

Stratum A 
soil 

relative air 
permeability.

(cm^)

Stratum A 
soil 

effective vapor 
permeability, 

kv 
(cm‘)

Infinite 
source
bldg.

Floor
wall

seam 
perimeter.

RfC
(mg/m^)

Diffusion
path 

length,
Ld

(cm)

Area of 
enclosed 

space 
below 
grade,

Aa

Vapor 
viscosity at 

ave, soil 
temperature,

Pts 
(g/cm-s)

Source
vapor 
cone.,
Csouce

(pg/m^)

Crack- 
to-total
area 
ratio.

Stratum A 
soil 

intrinsic 
permeability, 

ki 
(cm’^)

Total
porosity in 
capillary

Bldg.
ventilation 

rate,
Qbulding 

(cm^/s)

Stratum
B 

effective 
diffusion 

coefficient,
D B 

(cm^/s)

Unit 
risk 

factor, 
URF

(pg/m^)'^

Convection
path 

length, 
Lp

(cm)

e^oz
(enf/onf)

0W.OZ 

(cm^/cm^)

Stratum B 
soil 

air-filled 
porosity,

e,”

Area of 
crack,
Apfack

(cm^’)

Capillary 
zone 

effective 
diffusion 

coefficient, 
n"' U cz 

(cm^/s)

Stratum fii 
soil 

air-filled 
porosity,

0a'' 
(cm^/cm^)

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AH„js 
(cal/mol)

Stratum
C 

effective 
diffusion 

coefficient,
D^'c 

(cm^^/s)

T otal 
overall 

effective 
diffusion 

coefficient,
D”''t 

(cm^/s)

I,

Lpz 

(cm)

cone.,
Cbulding

(pg/m^)

Stratum C 
soil 

air-filled 
porosity,

0a'' 
(cm^/cm’)

Average 
vapor 

flow rate 
into bldg.,

Qson 
(cm^/s)

zone,
hez

Water-filled
porosity in 
capillary 

zone.

Henry's law 
constant at

ave. groundwater 
temperature, 

H'ts 
(unitless)

Stratum
A 

effective 
diffusion 

coefficient,
D'"a 

(cm^/s)



DATA Er •ET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter '’X“ in "YES' box)

1YES

[ JYES

ENTER

Chemical

71432 I 9.20E+02 1 [ Benzene J
ENTER ENTER ENTER ENTER ENTER

OR

[ 14 T 15 T 0 B S S i

f Lookifi Soil 1
1 Perameters J[ (unilless)

T T 0.375 0.054 T I[ S I 1.66 0.375 0.054 1.66 I 1.66 I 0.375 T 0.054

ENTERENTER ENTER ENTER

[ T T T I 0.823 [ 110 40 850 850 300 0.1

ENTERENTER

70 30 I 30 T 350 1.QE-06 T 1

I END I

1 of 2

MORE

Leachate loc 
O

MORE

MORE

MORE

Exposure
duration, 

ED
(yrs)

Used to calculate risk-based 
groundwater concentration.

User-defined 
stratum A 
soil vapor 

permeability.

(cm’’)

ENTER
Average vapor 

flew rate Into bldg. 
OR

Leave blank to calculate 
Q.oi, 
(tym)

Chemical 
CAS No. 

(numbers only, 
no dashes)

Thickness 
of soil 

stratum A, 
he 

(cm)

ENTER 
Averaging 

lime for 
cardnogens,

ATc 
(yrs)

ENTER 
Averaging 

time for 
noncardnogens,

ATno 
(yrs)

ENTER 
stratum A 

soil dry 
bulk density, 

P.* 
(g/cm°)

Sdl-bldg. 
pressure 

differential. 
AP 

(g/cm-s^)

Reset to 
Defaults

381.61 
(12,52 ft)

GW-ADV 
^^ersion 3.0; 02/0C

JL 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter “X” in "YES" box and initial groundwater cone, below)

ENTER 
Stratum A 
soil total 
porosity, 

n* 
(unitless)

ENTER 
Enclosed 

space 
floor 

length. 
Le 

(cm)

Soil 
stratum 

directly tbove 
water table, 

(Enter A B. or C)

Indoor 
air exchange 

rate. 
ER 
(1^)

SCS 
soil type 

directly above 
water table

ENTER
Enclosed 

space 
floor 

width, 
Wa 
(cm)

ENTER
Target 
risk for 

cardnogens, 
TR 

(unitless)

Exposure 
frequency, 

EF 
(days/yr)

Thickness 
of soil 

slrofum 8, 
(Enter value or 0) 

ha 
(cm)

Average
sdl/ 

groundwater
temperature, 

Te 
(°C)

ENTER 
Stratum A 

SCS 
soil type 

Looki4)Soi) 
Pcramelera

ENTER
Initial

groundwater 
cone., 

Cw 
(pg/L)

Depth 
below grade 

to water table, 
Lwr 
(cm)

ENTER 
Stratum B 

SCS 
soil type 
Lookqi Soil 
Parameters

ENTER 
Stratum B 

soil water-filled 
porosity. 

Av® 
(cm%m^)

ENTER 
Stratum O 

SCS 
soil type

ENTER 
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 
permeability)

44Z57 
(14.52 ft)

60.96
(2 ft)

ENTER 
Endosed 

space 
floor 

thickness.

(cm)

Endosed 
space 
height, 

Ha 
(cm)

ENTER 
Target hazard 

quotient for 
noncardnogens.

THQ
(unilless)

ENTER 
Stratum C 
sdl total 
porosity, 

n®

ENTER 
Depth 

below grade 
to bottom 

of endosed 
space floor, 

k 
(cm)

ENTER ENTER ENTER
Totals must add up to value of Lwr (cell Q28) 

Thickness 
of sdl 

stratum C, 
(Enter value or 0) 

ho 
(cm)

Floor-wall
seam crack 

width, 
w 

(cm)

ENTER 
Stratum A 

sdl water-fillec 
porosity, 

C 
(cm%m^)

ENTER 
Stratum B 
sdl dry 

bulk density, 
p.’ 

(g/cm°)

ENTER 
Sfralum C 
sdl dry 

bulk density,

(g/cm°)

ENTER 
stratum B 
sdl total 
porosity, 

n® 
(unilless)

ENTER
Stratum C 

sdl water-filled 
porosity,

(cm^m^^)



INTERMEDIATE CALCULATIONS SHEET

0a
(cm°/cm^)

I 9.46E+08 I .427.57 I 0.321 I 0.321 I 0.321 1 0.003 I 9.99E-08 I I 9.98E-08 I I I I I 3,4000.998 17.05 0.375 0.122 0.253 1

grads,
ned D c

(cm’/s)

I 4.99E+04 I 7.74E+05 | 4.40E-04| 15 I 8,081 I 3.2aE-03 I 1.39E-01 I 1.77E-04 T 1.42E-02 I O.OOE+00 I O.OOE+00 | 5.69E-04 | 7.27E-03 | 427.57~~1

cone..

[ I 1.39E+02[ 0.10 I 8.46E+01 T 1.42E-02 I 3.40E+02 I 9.20E+75 I 2.28E-04 I 3.18E-02 I 7.8E-06 I NA 115

END

2

Area of 
crack.

Thickness of 
capillary 

zone,

(cm)

Stratum 
C 

effective 
diffusion 

coefficient.

Water-filled
porosity in 
capillary 

zone,

(cm^/cm^)

Exposure 
duration, 

T 

(sec)

Crack 
radius.

Leachate location 
O

Infinite 
source 
indoor 

attenuation 
coefficient,

a. 
funitless)

Crack 
effective 
diffusion 

coefficient,
gcack

(cm°/s)

Stratum A 
effective 
total fluid 

saturation,
S,e 

(cm^/em^)

Source
building 

separation, 
Lt 

(cm)

Henry's law 
constant at

ave. groundwater 
temperature,

H'ts 
(unitless)

Qsoa
(cm°/s) (cm‘)

(cm^) .

Henry's law 
constant at

ave. groundwater 
temperature,

Hts
(atm-m^/mol)

tcfack

(cm)

Zea*
(cm)

Convection 
path 

length, 
Lp

(cm)

Average
vapor 

flow rate 
into bldg.,

Floor
wall

seam 
perimeter,

Xca^k
(cm)

Vapor
viscosity at 

ave. soil 
temperature,

Pts 
(g/cm-s)

Stratum A 
soil 

effective vapor 
permeability, 

k. 
(cm°)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm°)

Stratum B 
soil 

air-filled
porosity,

fiB

Crack
depth 
below

Total 
porosity in 
capillary

zone,
^cz 

(cm^/cm^)

Diffusion
path 

length,
Ld 

(cm)

Stratum A 
soil 

intrinsic 
permeability, 

ki 
(cm^)

Stratum A 
soil 

relative air 
permeability.

Stratum
B 

effective 
diffusion 

coefficient, 
neir D B 

(cm“/s)

Bldg.
ventilation 

rate,
Qbulding 
(em’/s)

Unit 
risk 

factor, 
URF 

(pg/m^)'*
Cbulding
(pg/m’)

Air-filled 
porosity in 
capillary 

zone,
0^oz 

(cm^/cm^)

Infinite 
source

bldg.

Crack- 
to-total 
area 
ratio.

n
(unilless)

Reference 
cone.,

RfC
(mg/m^)

Exponent of 
equivalent 
foundation 

Peclet 
number. 
exp(Pe') 

(unitless)

Stratum C 
soil 

air-filled 
porosity,

0.® 
(cm^/cm^)

Capillary 
zone 

effective 
diffusion 

coefficient, 
rxell 
L' oz 

(cm^/s)

Source
vapor
cone.,
Csouca

(pg/hT^

stratum 
soil 

air-filled 
porosity,

0a* 
(crn^/cm^)

Total 
overall 

effective 
diffusion 

coefficient,
D-t 

(afn‘ls}

Enthalpy of 
vaporization at

ave. groundwater 
temperature, 

AHv.ts 
(cal/mol)

Stratum
A 

effective 
diffusion 

coefficient,
D'"a 

(cm°/s)



DATAE EET

k CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in “YES" box)

YES

YES [
ENTER

Chemical

108907 I 1.70E+03 [ 1Chlorobenzene

ENTER ENTER ENTER ENTER ENTER

OR

L 14 I IS I 0 B I S 1S

c (unitless) (unitless) (unitless)

1[ S T 1.66 I 0.375 0.054 T T 1.66 T 0.375 0.054 1.66 0.375 0.054

ENTER ENTER ENTER ENTER

(cm)

[ 10 I I I I I I J40 850 850 300 0.1 0.8x8 [ 1
ENTER ENTER

70 30 30 I 850 i.oE-oe T 1

I END t

1 Of 2

MORE
4'

MORE
4>

MORE
4

MORE
<4

Leachate Io 
O

Exposure 
frequency. 

EF 
(days/yr)

Used to calculate risk-based 
groundwater concentration.

Reset to
Defaults

ENTER 
stratum C 
soil total 
porosity, 

n’

Exposure
duration, 

ED 
(yrs)

Thickness 
of soil 

stratum A, 
ha 

(cm)

Chemical 
CAS No, 

(numbers only, 
no dashes)

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 
(cm)

ENTER 
Stratum A 
soil total 
porosity, 

n*

User-defined 
stratum A 
soil vapor 

permeability,

(ern^)

60.96
(2 ft)

381.61 
(12.52 It)

Soil-bldg.
pressure 

differential. 
AP 

(g/cm-s^)

ENTER 
Stratum B 
soil total 
porosity, 

n®

GW-ADV 
Version 3.0; 02/0^

X I
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X' In “YES" box and initial groundwater cone, below)

ENTER 
Endosed 

space 
floor 

length, 
Le 

(cm)

SCS 
soil type 

directly above 
water table

ENTER 
Stratum C 

SCS 
soil type 

Lookip Soil 
Paameters

Endosed 
space 
height. 

Ha 
(cm)

Soi! 
stratum 

directly above 
water table, 

(Enter A. 3, or C)

Depth 
below grade 

to water table, 
Lwt 
(cm)

ENTER 
Averaging 

time for 
cardnogens, 

ATo 
(yrs)

ENTER 
Stratum A 

SCS 
soil type 

LookM) Soil 
Paameteis

ENTER 
Initial 

groundwater
cone., 

Cw 
(pg/L)

ENTER 
Endosed 

space 
floor 

width, 
Wa 
(cm)

ENTER
Soil

stratum A 
SCS 

soil type
(used to estimate 

soil vapor 
permeability)

ENTER. 
Endosed 

space 
floor 

thickness,
U;fa:k 
(cm)

ENTER 
Stratum B 

SCS 
sdl type 
LookipSoil 
Paemeteis

442.57 
(14.52 ft)

ENTER 
Target 
risk for 

cardnogens, 
TR 

(unitless)

ENTER 
Target hazard 

quotient for 
noncardnogens. 

THQ 
(unitless)

Floor-wall 
seam crack 

width, 
w

Indoor
air exchange 

rate, 
EF; 

(1/h)

ENTER 
Average vapor 

flow rate into bldg. 
OR

Leave blank to calculate 
Qsoil 
(LZm)

ENTER 
Depth 

below grade 
to bottom 

of endosed 
space floor.

(cm)

(cm%m^)

Average
soil/ 

groundwater
temperature. 

Ts 
(^C)

ENTER 
Averaging 

lime for 
noncardnogens,

ATfjc 
(yrs)

ENTER 
Stratum C 

soil water-filled 
porosity.

ENTER 
Stratum A 

soil dry 
bulk density, 

p." 
(g/cm^)

ENTER 
Stratum C 

soil dry 
bulk density, 

Pb® 
(g/cm^)

ENTER 
Stratum B 
sdl dry 

bulk density, 
p.’ 

(g/cm^)

ENTER ENTER ENTER
Totals must add up to value of Liv, (cell Q28) 

Thickness
of soil

stratum B, 
(Enter value or 0)

ha
(cm)

ENTER 
Stratum A 

soil waler-fillec 
porosity, 

0? 
(cm°/cm°)

ENTER 
Stratum B 

soil water-filled 
porosity, 

0? 
(cm°/cm^)



INTERMEDIATE CALCULATIONS SHEET

I I [ I I I IT I I I 9.99E-08 0.998 9.98E-08 17.05 I 1I 9.46E4.08 I 427.57 0.321 0.321 0.321 0.003 0.375 0.122 0.253 3,400

I O.OOE+00 I O.OOE+00 | 4.75E-04 | 6.05E-03 | 427.57 |I 1.77E-04 II 4.99E+04 I 7.74E+05 | 4.40E-04n I I 1.96E-03 I 8.33E-02 1.18E-0215 9,763

Reference
cone..

I[ I 8.33E+01 7 I 8.46E+01 I 1.18E-02 I 3,4OE4-O2 I 3.74E+91 I 1.94E-04 r 1.62E-02 NA I 6.0E-02 115 0.10

[ END J

2

n 
(unilless)

Source
vapor Crack 

radius.

Leachate location
O

Thickness of 
capillary 

zone,

U 
(cm)

Exposure
duration, 

T

(sec)

Air-filled
porosity in 
capillary 

zone.

Infinite 
source 
indoor

attenuation 
coefficient, 

a 
(unilless)

Total 
porosity In 
capillary 

zone,
Oez 

(cm°/cm^)

Stratum A 
effective 
total fluid 

saturation,
S,e 

(em^/cm^)

Crack 
effective 
diffusion 

coefficient,
pcrack

(em’^/s)

Henry's law 
constant at

ave. groundwater 
temperature,

Hts 
(atm-m^/mol)

Henry's law 
constant at

ave, groundwater 
temperature,

H'ts 
(unitless)

Exponent of 
equivalent 
foundation

Peclet 
number, 
exp(Pe') 

(unitless)
fcrack

(cm)

cone.,
Csoufce 

(pg/m°)

Source
building 

separation,
Lt 

(cm)

Stratum A 
soil 

intrinsic 
permeability,

K 
(cm^)

Stratum A 
soil 

effective vapor 
permeability, 

kv 
(cm’^)

Floor
wall 

seam 
perimeter,

Xcack

(cm)

Diffusion
path 

length,
Ld 

(cm)

Convection 
path 

length, 
Lp 

(cm)

Crack 
depth 
below 
grade,
Zc,^
(cm)

Area of 
crack,
Ac,ack 

(cm°)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm’^)

Stratum A 
soil 

relative air 
permeability,

Kg 
(cm‘)

Vapor 
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

RfC
(mg/m^)

Bldg, 
ventilation 

rale,
Qblilding 

(cm^/s)

Crack- 
to-lolal

area 
ratio.

Stratum 
B 

effective 
diffusion 

coefficient, 
D B 

(cm‘‘/s)

Unit 
risk 

factor,
URF

(pg/m^)'^

Infinite
source
bldg.

cone.,

Stratum B 
soil 

air-filled 
porosity,

Oa® 

(cm^/cm^)
9a.oz 

(cm^/cm^)

Cbulding

(pg/m^)

Stratum
C 

effective 
diffusion 

coefficient,
D"'c 

(cm^/s)

Capillary 
zone 

effective 
diffusion 

coefficient, 
neii cr cz 

(cm°/s)

Water-filled
porosity in 
capillary 

zone,
9w.C2 

(cm^/cm^)

Stratum C 
soil 

air-filled 
porosity,

ea*" 
(cm^/cm^)

Stratum
A 

effective
diffusion 

coefficient,
D'''a 

(em’^/s)

Stratum A 
soil 

air-filled 
porosity,

0a* 
(cm^/cm°)

Total 
overall 

effective 
diffusion 

coefficient,
D'"t 

(cm^/s)

Average 
vapor 

flow rate 
into bldg.,

Qsoil 

(cm^/s)

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AHv.ts 

(cal/mol)



EETDATA Ell

a CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter “X- In "YES" box)

YES [ 1

YES 1
ENTER

Chemical

I Methylisobutylketone (4-methyl-2-pentanoner~1[ 108101 I 2.10E402 I

ENTER ENTER ENTER ENTER ENTER

Sol!

OR

r 14 T 15 I 0 B I S S 1

[ ] J(unitless) (unitless) (unitless)

I I[ S 1,66 I 0.375 T 0.054 1.66 0,375 0.064 I I 1.66 T 0.375 0.054

ENTER ENTER ENTER ENTER

(1/h)

[ 10 T 40 I 850 T 850 I 300 I 0.1 0.828 1 [ 1
ENTER ENTER

[ T 30 T 350 i.0E-0e 170 30

END I

1 of 2

MORE

MORE
4/

MORE
4^

Leachate lot
O

MORE
4*

Reset Io
Defaults

ENTER 
stratum C 
soil total 
porosity,

Used to calculate risk-based 
groundwater concentration.

Chemical
CAS No. 

(numbers only, 
no dashes)

Soil-bldg, 
pressure 

differential, 
AP 

(g/cm-s^)

Thickness 
of soil 

stratum C, 
(Enter value orO) 

he 
(cm)

ENTER 
Stratum A 
soil total 
porosity, 

n^

User-defined 
stratum A 
soil vapor 

permeability,

(cm^)

381.61 
(1252 ft)

442.57
(14.52 ft)

Thickness 
of soil 

stratum A, 
hA 

(cm)

QW-ADV 
Version 3.0; (

stratum 
directly above 
water table, 

(Enter A, B, or C)

X 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter‘X" in "YES' box and initial groundwater cone, below)

ENTER 
Stratum C 

scs 
soil type 

Lookip Soil 
Parameters

ENTER
Enclosed

space
floor 

length, 
u 

(cm)

ENTER
Averaging 

time tor 
carcinogens, 

ATo 
(yts)

Exposure
duration, 

ED 
(yrs)

Exposure 
frequency,

EF 
(daysyyr)

ENTER 
Stratum B 

SOS 
soil type 
Loofci^j Soil 
Parameters

ENTER
Endosed 

space 
floor 

width, 
Wfl 
(cm)

Endosed
space 
height,

(cm)

Indoor
air exchange 

rate, 
ER

ENTER 
Stratum A 

SCS 
soil type 

LookipSoil 
Paamelers

ENTER 
Target
risk for 

cardnogens, 
TR 

(unitless)

ENTER 
Endosed 

space 
floor 

thickness,
Urapt 
(cm)

ENTER
Initial 

groundwater
cone,, 

Cyv 
(Kfl/L)

Depth 
below grade 

to water table. 
Lwr 
(cm)

SCS 
soil type 

directly above 
water table

60.96
(2 It)

ENTER
Sdl 

stratum A 
SCS 

sdl type 
(used to estimate 

sdl vapor 
permeability)

Average
sdl/ 

groundwater
temperature,

Ts 
fC)

ENTER 
Depth 

below grade 
to bottom 

of endosed 
space floor, 

Lf 
(cm)

ENTER 
Target hazard

quotient for 
noncardnogens,

THQ 
(unitless)

ENTER 
Stratum B 
sdl tctal 
porosty, 

n®

ENTER 
Stratum C 
sdl dry 

bulk density, 
p.'’ 

(g/cm°)

Floor-wall
seam crack 

width, 
w

(cm)

ENTER 
Average vapor 

flow rate Into bldg. 
OR 

Leave blank to calculate

(Um)

ENTER 
Stratum B 
sdl dry 

bulk density, 
p.’ 

(g/cm°)

ENTER 
Stratum A 
sdl dry 

bulk density, 
p? 

(g/cm°)

ENTER 
Stratum B 

sdl water-filled 
porosity, 

e?

ENTER 
Averaging 
time for 

noncardnogens,
ATmo 
(yrs)

ENTER ENTER ENTER
Totals must add up to value of Ly/r (cell Q28) 

Thickn^^
of sdl

stratum B,
(Enter value orO)

he
(cm)

ENTER 
Stratum C 

sdl water-filled 
porosity,

0.^

ENTER 
Stratum A 

sdl water-fillec 
porosity. 

9? 
(cm^^/cm^^)



INTERMEDIATE CALCULATIONS SHEET

zone,
6a‘ S.e

I 9.46E+08 I I I T I I 9.99E-08 I I 9.98E-08 I I I I427.S7 0.321 0.321 0.321 0.003 0.998 17.05 T 3,400 I0.375 0.122 0.253

I 4.99E+04 I 7.74E+05 | 4.40E-04 I 15 I I 7.30E-05 I 3.10E-03 I 1.77E-04 T 1.21E-02 I O.OOE+00 I O.OOE+00 | 6.65E-04 | 7.19E-03 | 427.57 |9,808

cone.. cone..

I 8.0E-02 ~|[ I 3.10E+00 I I 8.46E+01 T 1.21E-02 I 3.40E+02 I 1.33E+89 I 2.26E-04 T I15 0.10 7.01 E-04 NA

1[ END

2

1
(sec)

Stratum A 
effective
total fluid 

saturation.

Water-filled
porosity in 
capillary

Leachate location 
O

Crack 
radius.

Source
vapor

Infinite 
source 
indoor 

attenuation 
coefficient,

a 
(unitless)

f crack
(cm)

Exposure 
duration.

Henry's law 
constant at

ave. groundwater 
temperature,

Hts
(atm-m^/mol)

Source
building 

separation,
Lt 

(cm)

Cbulding
(pg/m°)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 
(unitless)

Stratum A 
soil 

intrinsic 
permeability,

k, 
(cm")

Stratum A 
soil 

effective vapor 
permeability, 

kv 
(cm")

Floor
wall 

seam 
perimeter,

Xcrack 
(cm)

Stratum B 
soil 

air-filled 
porosity.

Bldg, 
ventilation 

rale,
Qbiilding 
(cm^/s)

Area of 
enclosed 

space 
below 
grade.

Ad 
(cm’’)

Crack
depth
below 
grade,
Zcfack
(cm)

Vapor 
viscosity at 

ave. soil 
temperature,

Pts 
(g/cm-s)

Diffusion
path 

length,
Ld

(cm)

Infinite
source
bldg.

Crack- 
to-total 
area 
ratio,

n 
(unitless)

Stratum 
B 

effective 
diffusion 

coefficient, 
ncft D B 

(cm°/s)

Total 
porosity in 
capillary 

zone,
Hez 

(cm^/cm°)

Air-filled 
porosity in 
capillary

zone,
0a,cz 

(cm^/cm°)

Unit 
risk 

factor, 
URF 

(pg/m^)'^

Convection
path 

length,
Lp

(cm)

Crack 
effective 
diffusion 

coefficient, 
pcack

(em’^/s)

0W,CZ 
(cm"‘/cm^)

Area of 
crack,
Acrack
(cm^)

RfC 
(mg/m^)

Thickness of 
capillary 

zone,
Uz

(cm)

Stratum A 
soil 

relative air
permeability, 

kig 
(cm’’)

Stratum A 
soil 

air-filled 
porosity,

Ba* 
(cm’’/cm’*)

Average 
vapor 

flow rate 
into bldg.,

Qsoil 
(cm^/s)

Capillary 
zone 

effective 
diffusion 

coefficient,
*-* oz 

(cm^/s)

Stratum 
A 

effective 
diffusion 

coefficient,
□'"a 

(cm^/s)

Stratum C 
soil 

air-filled 
porosity,

0a‘' 
(cm’’/cm’*)

Cboizco
(pg/m”)

Reference
cone..

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AHajS 
(cal/mol)

Henry's law 
constant at

ave. groundwater 
temperature, 

H'ts 
(unitless)

Stratum
C 

effective 
diffusion 

coefficient,
D-c 

(cm^/s)

Total 
overall 

effective 
diffusion 

coefficient,
D'"-r 

(cm^/s)



DATA El lEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (entar "X" In "YES" box)

I 1YES

[ 1YES

ENTER

Chemical

I 2.15ETO3 I107062 [ 1,2-Dichloroethane 1
ENTER ENTER ENTER ENTER ENTER

OR

[ 14 I 15 I I I 1 I0 0 A I S S

(unItiBss) (unitless) (unitless)

I I I I I[ S 1.66 0.375 0.054 I I I I I1.66 0,375 0.054 I 11.66 0.375 0.054

ENTER ENTER ENTER ENTER:

(cm)

I I[ I I 850 I 1 [10 40 850 300 0.1 0.828

ENTERENTER

I[ I I I 350 1.0E-0670 30 30 1

I END I

1 0(2

MORE
4'

MORE
4>

MORE

MORE
4«

Leachate Io 
Q

Used to calculate risk-based 
groundwater concentration.

Exposure
duration,

ED 
(yrs)

Exposure 
(requency, 

EF 
(days/yr)

ENTER
Stratum C 
soil total 
porosity,

n®

Soil-bldg, 
pressure

dllferenllal, 
AP 

(g/cm-s^)

Chemical 
CAS No. 

(numbers only, 
no dashes)

Thickness 
oi soil 

stratum A, 
hA 

(cm)

ENTER
Enclosed 

space 
floor 

width,
Wb 

(cm)

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he
(cm)

User-defined 
stratum A 
soil vapor 

permeability,
K 

(cm^)

Reset to 
Defaults

314,86
(10.33 fl)

314.86
(10.33 fl)

GW-ADV

Version 3,0; 02/03

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (entar "X" in 'YES" box and initial groundwater cone, below)

Soil 
stratum 

directly above 
waler table,

(Enter A, B, or C)

SCS 
soil type 

directly above 

water table

ENTER
Enclosed 

space 
floor 

length,
Le 

(cm)

Indoor 
air exchange 

rale, 
ER

(14i)

Floor-wall
seam crack 

width, 
w

ENTER 
Stratum A 
soil total 
porosity, 

n*

Average 
soil/ 

groundwater
temperature,

Ts 
fC)

ENTER
Enclosed 

space 
floor 

thickness,
l-cra;k
(cm)

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
ParamBters

Enclosed
space 
height, 

Hb 

(cm)

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Paramotero

ENTER
Initial

groundwater

ENTER
Target 
risk (or 

carcinogens, 
TR 

(unitless)

ENTER
Target hazard 

quotient tor 
noncarcinogens,

THQ 
(unitless)

ENTER
Stratum B 

soil water-filled 
porosity.

ENTER
Depth 

below grads 
to bottom 

of enclosed 
space floor. 

If

(cm)

ENTER
Soil 

stratum A 
SCS 

soil type
(used to estimate 

soil vapor 

permeability)

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Paramsters

cone.,
Cw 

(prgA-)

Depth 
below grade 

to water table, 
l-WT 

(cm)

ENTER 
Averaging 

time for 
noncarcinogens,

ATno 
(yrs)

ENTER
Average vapor 

(low rate Into bldg. 
OR

Leave blank to calculate
QsXI 

(L/m)

ENTER ENTER ENTER
Totals must add up to value of Lwr (cell 028) 

Thickness
of soil

stratum B, 
(Enter value or 0) 

ha
(cm)

ENTER 
Stratum B 
soli total 
porosity, 

n®

ENTER
Averaging 

time for 
carcinogens,

ATc 
(yrs)

ENTER 
Stratum A 

soil dry 
bulk density,

Po* 

(g/cm°)

ENTER 
Stratum B 

soil dry 
bulk density, 

Po“ 

(g/cm^

ENTER 
Stratum C 

soil dry 
bulk density, 

Pb° 

(g/cm^

ENTER
Stratum C

soil water-filled 
porosity,

(cm%m°)

ENTER 
Stratum A 

soil wafer-fillec 
porosity,

0? 
(cm%m^ (cm%m^



INTERMEDIATE CALCULATIONS SHEET

zone,

I 9.46E+Oa I I I 0.321 I 0.003 9.99E-08 I 0.998 I 9.98E-08 I 17.05 I 0.375 I 0.122 I I299.86 0.321 0.321 0.253 3,400

D"'c
(cm^/s)

I O.OOE+00 I O.OOE+00 I 6.96E-04 | 7.26E-03 | 299.86 |I 4.99E+04 I 7.74E+05 | 4.40E-04 1 I I S.64E-04 I 2.40E-02 I 1.77E-04 T 1.68E-0215 8,479

Reference
cone.. cone.. cone..

I 2.40E+01 I I 8.46E+01 I 1.68E-02 I 3.40E+02 1.89E4.64 I 3.08E-04 T 7.37E-03 I 2.6E-05 I[ 0.10 NA15

END

i

(cm°/cm^)

Exposure
duration, 

-t
(sec)

Source
vapor

Infinite 
source
Indoor 

attenuation 
coefficient,

a 
(unitless)

Air-filled 
porosity in 
capillary 

zone.

Average 
vapor 

flow rate 
into bldg.,

□soil 
(cm^/s)

Stratum 
C 

effective 
diffusion 

coefficient.

Leachate location
Q

Source
building 

separation, 
Lt 

(cm)

Henry's law 
constant at

ave. groundwater 
temperature,

H'ts 
(unitless)

Henry's law 
constant at

ave. groundwater 
temperature,

Hts 
(atm-m^/mol)

Kg
(cm^)

Convection 
path 

length,
Lp 

(cm)

Floor
wall 

seam 
perimeter,

Xc,a>k
(cm)

Stratum fi. 
soil 

relative air 
permeability.

Diffusion 
path 

length,
Ld 

(cm)

Area of 
crack,
Acrack 
(cm‘‘)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm‘)

Crack- 
to-tolal 
area 
ratio,

n
(unitless)

Stratum A 
soil 

intrinsic 
permeability,

K 
(cm^)

^biilding
(pg/m^)

Crack
depth 
below 
grade,
Zerack
(cm)

Stratum
B 

effective 
diffusion 

coefficient,

(cm^/s)

Total 
porosity in 
capillary

Unit 
risk 

factor,
URF

Stratum B 
soil 

air-filled 
porosity,

ea” 
(emW)

Infinite
source
bldg.

RfC 
(mg/m°)

Exponent of 
equivalent 
foundation 

Peolet 
number, 
exp(Pe') 

(unitless)

Qa.cz 
(cm^/cm^)

Stratum A 
soil 

effective vapor 
permeability, 

kv 
(cm^)

Bldg.
ventilation

rate,
Qfaulding 
(cm^/s)

Stratum fit 
effective 
total fluid 

saturation,
Sle 

(cm^/cm°)

Thickness of 
capillary 

zone,
Uz 

(cm)

Vapor 
viscosity al

ave. soil 
temperature.

Pts 
(g/cm-s)

Capillary 
zone 

effective 
diffusion

coefficient, 
r,en 

oz 
(em’/s)

Water-filled
porosity in 
capillary 

zone,
0»,oz 

(cm^/cm^)

Crack 
effective 
diffusion

coefficient,
pcack

(cm‘‘/s)

Enthalpy of 
vaporization at

ave. groundwater 
temperature, 

AHv.ts 
(cal/mol)

Csowco
(pg/m°)

Stratum 
A 

effective
diffusion 

coefficient,
D'"a

Stratum C 
soil 

air-filled 
porosity,

Oa'’ 
(cm^/cm^)

Stratum A 
soil 

air-filled 
porosity,

Oa* 
(cm^/cm^)

Crack 
radius,

tcfack
(cm)

Total 
overall 

effective 
diffusion 

coefficient,
D'''t 

(om^/s)



DATA EN, :et

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X" In ‘YES“ box)

YES

1YES

ENTER

Chemical

1.40E-t-03 Acetone 167641

ENTER ENTER ENTER ENTERENTER

OR

rI I A I S s[ 14 T 15 T 0 0

(cni°/ctn°)(unllless) (unilless)

I T I T T 0.054 T T T 0.376 T 0.054 1S T 1.66 0.375 0.054 1.66 0.375 1.66

ENTER ENTERENTER ENTER

AP
(gZcm-3^)

[I I T T I[ 10 T 40 850 850 300 0.1 0.828

ENTERENTER

I[ T 30 T 30 350 i.oE-oe 170

I END I

10ta

MORE
4'

MORE

MORE

MORE 
*1<

Leachate loc 
Q

Reset to 
Defaults

Chemical 
CAS No. 

(numbers only, 
no dashes)

Thickness 
of soil 

stratum A, 
Ha 

(cm)

Used to calculate risk-based 
groundwater concentration.

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 
(cm)

Soll-bldg.
pressure 

differential.

ENTER 
Stratum C 
soil total 
porosity. 

n<= 

(unllless)

User-defined 
stratum A 
soil vapor 

permeability, 
kv 

(cm^)

ENTER 
Stratum A 
soil total 
porosity.

r?

EriJosure
duration. 

ED
(yrs)

GW-ADV
Version 3.0; 02/03

314.66
(10.33 ft)

314.86
(10.33 It)

ENTER
Averaging 
time for

carcinogens.
ATc 
(yrs)

ENTER
Average \^por 

flow rate into bldg.
OR

Leave blank to calculate

(Um)

X I
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X" in "YES" box and Initial groundwaler cone, below)

ENTER
Enclosed 

space 
floor 

length. 
Le 

(cm)

ENTER
Enclosed 

space 
floor 

width. 
Wa 
(cm)

Floor-wall 
seam crack 

width, 
w 

(cm)

ENTER 
Stratum B 

soil waler-tilled 
porosity.

(cm%m°)

ENTER 
Stratum C 

soil waler-tilled 
porosity.

Depth 
below grade 

Io water table. 
Lwt 
(cm)

Indoor 
air exchange 

rale. 
ER 

(l/h'i

ENTER 
Initial

groundwater 
cone.. 

Cw 
(pgrL)

ENTER 
Stratum B 

SCS 
soil type 
Lookup Soil 
Porofnetors

Enclosed 
space 
height, 

Hs 
(cm)

Soil 
stratum 

directly above 
waler table. 

(Enter A. E. or C)

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Parameters

Exposure 
frequency.

EF - 
(daysrVr)

ENTER
Depth 

below grade 
Io bottom 

of enclosed 
space tloor. 

Lp 
(cm)

ENTER
Target 
risk for 

carcinogens. 
TR 

(unllless)

Average
soil/ 

groundwater
temperature.

Ts 
(°C)

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Parameters

ENTER 
Target hazard 

quotient for 
noncarclnoger^,

THQ 
(unitless)

SCS 
soil type 

directly above 
water tabfe

ENTER
Enclosed 

space
floor 

thickness,
Lcfack 

(cm)

ENTER 
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 
permeability)

ENTER 
Stratum B 

soil dry 
bulk density, 

Po’ 
(g/cm°)

ENTER 
Stratum A 

soil dry 
bulk density. 

Pb* 
(g/cm^

ENTER 
Averaging 
lime tor 

noncarolnogens.
ATno 
(yrs)

ENTER ENTER ENTER
Totals must add up to value of Lwr <cell 028) 

Thickness
of soil

siratum B.
(Enter value or 0) 

hs
(cm)

ENTER
Stratum B 
soil total 
porosity, 

n®

ENTER 
Stratum C 

soil dry 
bulk density. 

Pb° 
(g/cm^

ENTER
stratum A

soil water-filled 
porosity, 

e?



INTERMEDIATE CALCULATIONS SHEET

zone,

I I 9.99E-08 I I I I I I 3,400 II 9.46E+08 | I 0.998 9.98E-08 17.05 0.375 0.122 0.253299.86 0.321 0.321 0.321 0.003

Hts

(alm-m^/mol)

I 4.99E+04 I 7.74E+05 | 4.40E-04~[ I I 2.38E-05 I 1.01E-03 I 1.77E-04 I 2.01 E-02 I O.OOE+00 I O.OOE+00 I 1.62E-03 | 1.22E-02 I 299.86 |15 7,510

Reference
cone.. cone.,cone..

I 8.46E+01 I I I 7.89E+53 I 4.60E-04 I 4.65E-04 I NA I 3.SE-01 1I 1.01E+00 I 2.01E-02 3.40E+0215 0.10

[ 1END

2

Ooz

(em^/cm^)

Exposure 
duration,

-t

(sec)

Source
vapor

Stratum 
A 

effective 
diffusion 

coefficient'.

Leachate location
Q

Air-filled
porosity in 
capillary

Water-filled
porosity in 
capillary 

zone.

Crack 
radius.

Henry's law 
constant at

ave. groundwater 
temperature.

Average 
vapor 

flow rate 
into bldg.,

Qsoil 

(em^/s)

Stratum 
C 

effective 
diffusion 

coefficient.

Source
building 

separation, 
Lt 

(cm)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 

(unitless)

Henry's law 
constant at

ave. groundwater 
temperature,

H'ts 
(unitless)

fciack

(cm)

Uz
(cm)

Cgo^ce

(pg/m^)

(enf)

Crack- 
to-total 
area 
ratio,

n
(unitless)

Area of 
crack,
Aciack 

(cm’’)

Stratum A 
soil 

effective vapor 
permeability, 

kz 
(enP)

Infinite
source

bldg.

Diffusion
path 

length,
Ld 

(cm)

Bldg.
ventilation

rate,
Qbiilding 

(cm’’/s)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm”)

Vapor 
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

Infinite 
source 
indoor

attenuation 
coefficient,

a 

(unilless)

Stratum A 
soil 

intrinsic 
permeability,

k. 
(cm”)

Stratum A 
soil 

relative air 
permeability.

Crack 
effective 
diffusion

coefficient,
QOrack

(cm”/s)

Unit 
risk 

factor, 
URF 

(pg/m”)'
RfC 

(mg/m”)

Crack
depth 
below 
grade,
Zciack

(cm)

D'"a 
(cm”/s)

Stratum
B 

effective 
diffusion 

coefficient,
D% 

(cm”/s)

0a.cz 

(cm”/cm”)

Stratum B 
soil 

air-filled 
porosity,

©a® 

(cm”/cm”)

D'''c 
(cm”/s)

Cbiildirq

(pg/m”)

Convection
path 

length, 
Lp 

(cm)

Floor
wall 

seam 
perimeter,

Xc,«,k 

(cm)
ew.cz

(cm”/cm”)

Stratum A 
effective 
total fluid 

saturation,
S„ 

(cm”/cm”)

Enthalpy of 
vaporization at

ave. groundwater 
temperature, 

AH,,ts 
(cal/mol)

Stratum A 
soil 

air-filled 
porosity,

0a'' 

(cm”/cm”)

Capillary 
zone 

effective 
diffusion 

coefficient, 
rjCir 

oz 

(cm”/s)

Total 
overall 

effective 
diffusion 

coefficient,
D'"t 

(cm”/s)

Stratum C 
soil 

air-filled 
porosity,

0„" 
(cm”/cm”)

Thickness of 
capillary 

zone.

Total 
porosity in 
capillary 

zone.



:etDATA Eh

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In ’YES" box)

[ JYES

[YES

ENTER

Chemical

[ I J71432 4.26E+02 Benzene 1
ENTERENTER ENTER ENTER ENTERENTER ENTER ENTER

OR

[ I 15 I I T A I s s 1 i14 0 0

c(unitless) (unitle^s) (unitless)

[ S T 1.66 T 0.375 I 0.054 T T 1.66 I 0.375 0.054 T I 0.375 T 0.054 11.66

ENTER ENTER ENTER ENTER

(cm) (lyb)

I [ ][ I 40 T 650 T 850 T 300 T 0.1 0.82310

ENTERENTER

[ T I I 1.0E-06 I70 30 30 350 1

I END I

1 0(2

MORE

MORE

MORE

MORE

Leachate loc 
Q

Used to calculate risk-based 
groundwater concentration.

Floor-wall
seam crack 

width, 
w

E)fl)osure 
frequency, 

EF 
(daysA>r)

Exposure
duration, 

ED 
(yrs)

Thickness 
of soil 

stratum A, 
hA 

(cm)

Thickness 
Ct soil 

stratum C, 
(Enter value orO) 

ho 
(cm)

ENTER 
Stratum B 
soil total 
porosity, 

n°

Soil-bldg, 
pressure

differential,
AP 

(gZcm-s^)

Chemical 
CAS No. 

(numbers only, 
no dashes)

ENTER 
Stratum A 
soil total 
porosity, 

r?

314.86
(10.33 ft)

314.66
(10.33 ft)

ENTER 
Stratum C 
soil total 
porosity, 

n*^

2L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES“ box and Initial groundwater cone, below)

GW-ADV
Version 3.0; 02/0;

User-defined 
stratum A 
soil vapor 

permeability,
k, 

(cm^)

ENTER 
Stratum C 

soil water-filled 
porosity.

Enclosed
space 
height, 

Hb 
(cm)

Average
soil/ 

groundwater
temperature,

Ts 
(°C)

ENTER
Initial 

groundwater 
cone., 

Cw 
(pg/L)

Reset to
Defaults

Depth 
below grade 

to water table, 
Lwi 
(cm)

ENTER
Target 
risk lor 

carcinogerrs, 
TR 

(unitless)

Soil 
stratu.m 

directly sbove 
water table, 

(Enter A, B, or C)

SCS 
soil type 

directly above 
water table

ENTER
Enclosed

space
lloor 

length,

(cm)

ENTER 
Stratum B

soil water-filled 
porosity.

Indoor
air exchange 

rate, 
ER

ENTER
Stratum A 

SCS 
soil type 

Lookup Soil 
Paramelors

ENTER 
Stratum B 

SCS 
soil type 
Lookup Soil 
Paramolofs

ENTER 
Stratum C 

SCS 
soil type 

Lookup SoU 
Paranieleie

ENTER 
Averaging 
time for 

noncarcinogens,
ATnc 
(yrs)

ENTER
Depth 

below grade 
to bottom 

of enclosed 
space floor,

(cm)

ENTER
Targe) hazard 

quotient for 
noncarcinogens,

THQ 
(unitless)

ENTER
Enclosed 

space 
floor 

thickness,

(cm)

ENTER
Enclosed 

space 
floor 

width, 
Wb 
(cm)

Totals must add up to value of L^t (cell Q26) 
Thickness

of soil
stratum B,

(Enter value or 0)
he

(cm)

ENTER 
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 
permeability)

ENTER
Stratum C 

soil dry 
bulk der^sity,

(g/cm^

ENTER
Averaging 
time for 

carcinogens,
ATc 
(yrs)

ENTER 
Average vapor

flow rate Into bldg. 
OR

Leave blank to calculate
Q,>, 
(Um)

ENTER 
Stratum B 

soil dry 
bulk density,

(g/cm^ (cm°/cm°)

ENTER 
Stratum A 

soil diy 
bulk density, 

Pb* 
(g/cm^

ENTER
Stratum A 

soil water-tilled 
porosity,

(cm°/cm°)



INTERMEDIATE CALCULATIONS SHEET

zone,
ew.oz

(em^/cm°)

I 3,400 II 9.46E+0a J 299.86 I I I I I 9.99E-0B I I0.321 0.321 0.321 0.003 0.998 9.98E-08 0.37S T17.05 0.122 0.253

I 4.99E+04 I 7.74E+05 | 4.40E-04 | 15 I 8,081 I 3.28E-03 I 1.39E-01 1 1.77E-04 I 1.42E-02 I O.OOE+00 I O.OOE+00 I 5.69E-04 | 6.02E-03 | 299.86 1

[ I 1.39E+02 I I 8.46E+01 I 1.42E-02 I 3.40E+02 I I 2.63E-04 n I I15 0.10 9.20E+75 3.66E-02 7.8E-06 NA 1
[ END 1

2

(cm)

n
(unitless)

Water-filled
porosity in 
capillary

Infinite 
source
indoor 

attenuation 
coefficient,

a 
(unitless)

Leachate location
Q

Exposure 
duration,

(sec)

Enthalpy of 
vaporization at

ave. groundwater 
temperature.

Stratum A 
effective
total fluid 

saturation.

Source
building 

separation, 
Lt 

(cm)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 
(unitless)

Henry's law 
constant al

ave. groundwater 
temperature, 

Hts 
(alm-m^/mol)

Henry's law 
constant at

ave. groundwater 
temperature,

H'ts 
(unitless)

Convection
path 

length,
Lp

(cm)

Crack- 
to-total

area 
ratio.

Stratum A
soil 

intrinsic 
permeability,

K 
(cm‘)

Stratum A 
soil 

relative air 
permeability.

Diffusion 
path 

length,
Ld 

(cm)

Vapor
viscosity at 

ave. soil 
temperature,

fiys 
(g/cm-s)

Source
vapor

Crack
depth 
below 
grade,
Zcack

(cm)

Air-filled
porosity in 
capillary 

zone,
0„,cz 

(cm^/cm^)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm^)

Stratum A
soil 

effective vapor 
permeability,

K 
(cm^)

Stratum
B 

effective 
diffusion 

coefficient, 
D*b 

(cm^/s)

Unit 
risk 

factor, 
URF 

(pg/m°)'^

Reference
cone.,

RfC
(mg/m^)

Kg
(cm’’)

Bldg.
ventilation

rate,
Qbiilding 

(cm°/s)

Infinite
source

bldg, 
cone.,
CbuldiiB 

(pg/m^)

Crack 
effective 
diffusion 

coefficient,
Qcrack 

(em'^/s)

stratum B 
soil 

air-filled 
porosity,

3.“ 
(cm^/cm°)

Floor
wall 

seam 
perimeter,

Xczck

(cm)
S|e

(cm^/cm^)

Average 
vapor 

flow rale 
into bldg.,

Qsoa 
(cm^/s)

Total 
porosity in 
capillary 

zone.
Hot

stratum 
c 

effective 
diffusion 

coefficient,
D""c 

(cm^/s)

Total 
overall 

effective 
diffusion 

coefficient,
D"'t 

(em’^/s)

Stratum A 
soil 

air-filled. 
porosity,

Sa* 
(cm^/cm^)

Stratum C 
soil 

air-filled 
porosity,

(cm^/cm°)

Capillary 
zone 

effective 
diffusion 

coefficient,
D"'„z 

(cm^/s)

Stratum
A 

effective 
diffusion 

coefficient,
D“"a 

(cm^/s)
AH„js 

(cal/mol)

cone.,
Lzfiouce 

(pg/m^)

Crack 
radius,

Tcitck

(cm)

Area of 
crack,
Acajk

(cm'")

Thickness of 
capillary 

zone.



DATA Er EET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

JYES

YES

ENTER

Chemical

I108907 1.16E+03 Chlorobenzene 1
ENTER ENTER ENTER ENTER ENTER

OR

[ I I T T T14 15 0 0 A S s

(
(cm%m^(unitless) (unitlejis) (unitless)

[ S 1.66 0.375 0.054 1 1.66 0.375 I 0.054 I 1.66 I 0.375 0.054

ENTER ENTER ENTER ENTER

[ I I I I I I [ ]10 40 850 850 300 0.1 0.828

ENTER ENTER

[ I I I T70 30 30 350 1.0E-06 1

I END I

1ol2

MORE

MORE
4^

Leachate loc 
Q

MORE
4^

MORE
4^

Reset to 
Defaults

Thickness 
of soil 

stratum A, 
hA 

(cm)

ENTER 
Stratum A 

soil water-filled 
porosity.

Used to calculate risk-based
groundwater concentration.

GW-ADV
Version 3.0; 02/03

Indoor 
air exchange 

rate, 
ER 

(1/h)

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 
(cm)

Chemical 
CAS No. 

(numbers only, 
no dashes)

ENTER 
Stratum C 
soil total 
porosity, 

n^

Soil-bldg, 
pressure 

differential, 
AP 

(g/cm-s^)

User-defined 
stratum A 
soil vapor 

permeability, 
kv 

(cm^)

314.86
(10.33 ft)

314.86
(10.33 ft)

ENTER
Initial 

groundwater
cone., 

Cw 
(pgL)

ENTER 
Stratum A 

soil dry 
bulk density, 

Pb* 
(g/cm'^

X 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter “X" In "YES" box and initial groundwater cono. below)

Exposure 
frequency,

EF 
(days/yr)

ENTER
Stratum B 

soil dry 
bulk density,

ENTER 
Averaging 
lime tor 

carcinogens,
ATo 
(yrs)

Enclosed
space 
height, 

Hb 
(cm)

Floor-wall
seam crack 

width, 
w 

(cm)

Pb’ 
(g/cm°)

Average
soil/ 

groundwater 
temperature,

Ts 
(°C)

ENTER 
Stratum B 

soil water-filled 
porosity,

(cm°/em^

ENTER 
Stratum C 

SCS 
soil type 

Laokup Soil 
Parameleis

ENTER
Depth 

below grade 
Io bottom 

of enclosed 
space floor,

Lf 
(cm)

Erposure
duration,

ED
(yrs)

ENTER 
Target
risk for 

carcinogens, 
TR 

(unitless)

ENTER 
Stratum A 

SCS 
soli type 

Lookup Soil 
Parametere

Depth 
below grade 

to water table. 
Lwt 
(cm)

ENTER 
Stratum A 
soil total 
porosity,

r?

ENTER 
Stratum 6 

SCS 
soil type 
Lookup Soil 
Paramolers

SCS 
soil type 

directly above 
water table

ENTER 
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 
permeability)

ENTER 
Averaging 
time for

noncarcinogens,
ATno 
(yrs)

ENTER
Enclosed 

space 
floor 

thickness,
LcaBt

(cm)

ENTER 
Target hazard 

quotient lor
noncarcinogens,

THQ 
(unitless)

Soil 
stratum 

directly above 
water table, 

(Enter A, B, or C)

ENTER
Average vapor 

flow rate Into bldg. 
OR

Leave blank to calculate

(L/m)

ENTER
Enclosed 

space 
floor 

length, 
le 

(cm)

ENTER
Enclosed 

space 
floor 

width,
Wb . 
(cm)

ENTER 
Stratum B 
soli total 
porosity.

ENTER ENTER ENTER
Totals must add up to value of Lyyi (ceH 028) 

Thickness
of soli

stratum B,
(Enter value or 0)

he
(cm)

ENTER
Stratum C 

soil water-filled 
porosity,

(cm%m^

ENTER
Stratum C 

soil dry 
bulk density, 

Pb° 
(g/cm°)



INTERMEDIATE CALCULATIONS SHEET

Ba'
(cm^/cm°)

T 3,400 II 9.46E+O8~T T I I I 0,003 T 9.99E-0B I 0.998 9.98E-08 I 17,05 I 0.375 I 0.122 I I299.86 0.321 0.321 0.321 0.253

I 1.96E-03 T 8.33E-02 I 1.77E-04 [ 1.18E-02 I O.OOE+00 I O.OOE+00 I 4.75E-04 | 5.01 E-03 | 299.86 |I 4.99E+04 I 7.74E4-05 | 4.40E-04| I 9,76315

I I 2.25E-04~ I I 6.0E-02 1I 8.33E+Q1 7 I 8.46E+01 T 1.18E-02 I 3.40E+02 3.74E+91 1.87E-02 NA15 0.10

1END

Uz
(cm)

Source
vapor

Infinite 
source 
indoor 

attenuation 
coefficient,

a 
(unitless)

Stratum A 
effective 
total fluid 

saturation,
S,e 

(cm^/cm^)

Leachate location
Q

Exposure
duration, 

x 
(sec)

Crack 
effective 
diffusion 

coefficient,
pc,ack

(cm^/s)

Henry's law 
constant at 

a\ie. groundwater 
temperature, 

Hrs 
(alm-m^/mol)

Stratum 
A

effective
diffusion 

coefficient.

Source
building 

separation, 
Lt 

(cm)

Exponent of 
equivalent 
foundation 

Peolet 
number, 
exp(Pe') 
(unitless)

Henry's law 
constant at

ave. groundwater 
temperature,

H’ts 
(unitless)

Crack 
radius,

fcrajk

(cm)

Infinite
source

bldg.

Total 
porosity in 
capillary 

zone,
ncz 

(cm^/cm^)

Stratum B 
soil 

air-filled 
porosity.

Stratum A 
soil 

relative air 
permeability,

(cm")

Bldg, 
ventilation 

rate, 
Qbulding 

(cm^/s)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm”)

Crack- 
to-total 
area 
ratio,

(unitless)

Crack 
depth 
below 
grade,
Zcrack

(cm)

Stratum A 
soil

effective vapor 
permeability,

k, 
(cm")

Stratum A 
soil 

intrinsic 
permeability, 

k 
(cm^)

Water-filled
porosity in 
capillary 

zone,
ew.oz 

(cm^/cm^)

Unit 
risk 

factor, 
URF

(pg/m^)'

D"'a
(cm^/s)

Stratum 
B 

effective 
diffusion 

coefficient,
D B 

(cm’^/s)

Convection 
path 

length,
Lp 

(cm)

Reference 
cone., 

RfC
(mg/m^)

Diffusion
path 

length,
Ld 

(cm)

Stratum C 
soil 

air-filled 
porosity,

(cm°/cm°)

Enthalpy of 
vaporization at 

av6. groundwater 
temperature,

AH,js 
(cal/mol)

Area of 
crack,
Ac,ack 

(cm^)

Vapor 
viscosity at 

ave. soil 
temperature,

Pts 
(g/cm-s)

Total 
overall 

effective 
diffusion 

coefficient,
D'"t 

(cm^/s)

Stratum A 
soil 

air-filled 
porosity,

03* 

(cm^/cm°)

Stratum 
C 

effective 
diffusion 

coefficienl,
D"'c 

(cm^/s)

Capillary 
zone 

effective
diffusion 

coefficient,
D-'« 

(cm"/s)

Air-filled
porosity in 
capillary

zone,
03,03 

(cm°/cm^)

Floor
wall 

seam 
perimeter,

Xo,a,k

(cm)

cone.,
Csouos

(pg/m^)

cone.,
Cbulding 

(pg/m^)

Average 
vapor 

flow rate 
Into bldg.,

Qsoil 

(cm^/s)

Thickness of 
capillary 

zone.



DATA Et :eet

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In “YES" box)

[YES

YES

ENTER

Chemical

I 4.70E+0i I75092 [ Methylene chloride J
ENTER ENTER ENTER ENTER ENTER

OR

I I S S14 T 15 0 0 A

(cm%m^(unitless) (unltl&js)

T I I I I I I I 1[ s 1.66 I 0.375 0.054 1.66 0.375 0.054 1.66 0.375 0.054

ENTER ENTER ENTER ENTER

T I I 1 [ 1[ T 40 I 850 850 300 0.1 0.82810

ENTERENTER

I[ I I 350 1.0E-Q6 170 30 30

I END I

1 of 2

MORE

MORE

MORE

MORE
♦

Leachate lot 
Q

Reset to 
Defaults

E>posure 
frequency,

EF 
(days/yr)

Used to calculate risk-based 
groundwater concentration.

GW-ADV
Version 3.0; 02/03

User-defined 
stratum A 
soil vapor 

permeability, 
kv 

(cm’)

Soll-bldg. 
pressure

differential, 
AP 

(g/cm-s^)

Thickness 
of soil 

stratum A, 
hA 

(cm)

ENTER
Averaging 
time for 

carcinogens.
ATc 
(yrs)

314,86
(10.33 ft)

ENTER 
Stratum A 
soil total 
porosity, 

n--'

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 
(cm)

ENTER 
Average vapor 

flow rate Into bldg. 
OR

Leave blank to calculate

(L/m)

314.66
(10.33 It)

ENTER
Stratum B 

soil waler-filled 
porosity,

(cm’/cm’)

Indoor 
air exchange 

rate, 
ER 

(1/11)

ENTER 
Stratum C 
soil total 
porosity, 

n'’ 

(unilless)

X I
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in “YES" box and Initial groundwater cone, below)

ENTER
Enclosed 

space 
floor 

length, 
l-e 

(cm)

Enclosed
space
height. 

Ha 
(cm)

Floor-wall 
seam crack 

width, 
w 

(cm)

ENTER
Enclosed 

space
floor 

width,
Wb 
(cm)

ENTER 
Stratum B 

SCS 
soil type 
Lookup Soil 
Parameters

ENTER
Target hazard 

quotient for 
nonoaroinogens,

THQ 
(unilless)

Soil 
stratum 

directly sbove 
water tsble,

(Enter A, El, orC)

ENTER
Stratum O 

SCS 
soli type 

Lookup Soil 
Parameters

Chemical 
CAS No. 

(numbers only, 
no dashes)

ENTER
Target
risk for 

carcinogens, 
TR 

(unitless)

Average
soil/ 

groundwater
temperature,

Ts 
CO

ENTER 
Stratum A 

SCS 
soil type 

Lookup SoH 
Parameters

ENTER 
Initial 

groundwater
cone., 

Cw 
(pg/L)

Depth 
below grade 

to water table, 
Lwt 
(cm)

Exposure
duration,

ED 
(yrs)

SCS 
soil type 

directly above 
water table

ENTER 
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 
permeability)

ENTER 
Averaging 
time for 

noncarcinogens,
ATfjo 
(yrs)

ENTER
Enclosed 

space
floor

thickness,

(ern)

ENTER
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

k 
(cm)

ENTER
Stratum B 
soli total 
porosity, 

n"

ENTER 
Stratum A

soli water-filled 
porosity.

ENTER 
Stratum C 

soil water-filled 
porosity,

(cm’/cm’)

ENTER 
Stratum C 

soli dry 
bulk density, 

Pb° 
(g/cm°)

ENTER 
Stratum B 

soil dry 
bulk density, 

Pb’ 
(g/cm°)

ENTER ENTER ENTER
Totals must add up to value of Lwr (cell 028) 

Thickness
of soil

stratum B,
(Enter value or 0) 

hs
(cm)

ENTER 
Stratum A 

soil dry 
bulk density, 

Pb* 
(g/cm^



INTERMEDIATE CALCULATIONS SHEET

03 003
(cm®/cm®) (cm°/ctn^)

I 0.321 II I I I I I I I 3,400 II 9.46E+08 I I 0.321 0.003 9.99E-0a 0.998 9.98E-08299.86 0.321 17.05 0.375 0.122 0.253

Hts H'ts

(atm-m^/mol) (unilless)

I 4.99E+04 I 7.74E+0S | 4.40E-04 | I I I 1.77E-04 r I O.OOE+00 I O.OOE+00 | 6.61 E-04 | 6.9SE-03 I 299.86 |15 6,992 1.39E-03 5.90E-02 1.63E-02

cone., cone.,

[ I S.90E+01 7 I 8.46E+01 T 1.63E-02 T 3.40E+02 T 1.S4E+66 I 2.97E-04 I 1.75E-02 I 4.7E-07 I 3.0E+00 I15 0.10

END 1

2

Exposure
duration,

-c

(sec)

Source
vapor Crack 

radius,

Stratum A 
effective
total fluid 

saturation.

Stratum 
A 

effective 
diffusion 

coefficient,

Air-filled
porosity in 
capillary

zone.

Thickness of 
capillary 

zone,

Uz

(cm)

Crack 
effective 
diffusion 

coefficient,
porack

(cm^/s)
a

(unitless)

Stratum 
C 

effective 
diffusion 

coefficient,

Henry's law 
constant at 

ave. groundwater 
temperature.

Henry's law 
constant at

ave. groundwater 
temperature.

Leachate location
Q

Infinite
source
indoor 

attenuation
coefficient.

Total 
porosity in 
capillary 

zone.

tciack

(cm)

Kirack

(cm)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm®)

Area of 
crack,
Actack

(cm®)

Stratum A 
soil 

intrinsic 
permeability, 

h 
(cm®)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 

(unitless)

Stratum A 
soil

effective vapor 
permeability, 

kv 
(cm®)

Diffusion
path 

length,
Ld 

(cm)

Cbulding

(pg/m®)

Vapor 
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

Convection 
path 

length,

Lp
(cm)

Crack
depth
below 
grade,
Zciack

(cm)

D‘''c 

(cm®/s)

Stratum B 
soil 

air-filled 
porosity.

Crack- 
to-total 
area 
ratio, 

n
(unitless)

Floor
wall 

seam 
perimeter.

Stratum
B 

effective 
diffusion 

coefficient,

D B 
(cm®/s)

Unit 
risk 

factor, 
URF 

(pg/m®)'

Stratum C 
soil 

air-filled 
porosity.

Infinite
source

bldg.

D"'a 

(cm®/s)

Csouce

(pg/m®)

S|o

(cm®/cm®)
0a,oz 

(cm®/cm®)

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AH,js 

(cal/mol)

Reference 
cone.,

RfC
(mg/m®)

Stratum A 
soil 

relative air 
permeability,

Kg 
(cm®)

Bldg, 
ventilation 

rate,
Qbiilding 

(cm®/s)

Capillary 
zone 

effective 
diffusion 

coefficient,
D'"oz 

(om®/s)

Average 
vapor 

flow rate 
into bldg.,

Qsoa 
(cm®/s)

Stratum A 
soil 

air-filled 
porosity,

0a* 

(cm®/cm®)

Source
building 

separation, 
Lt 

(cm)

Water-filled 
porosity in 
capillary 

zone,
0W.cz 

(cm®/cm®)

Total 
overall 

effective 
diffusion 

coefficient,
D*t 

(om®/s)



DATA Er, ,=ET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter “X" in "YES" box) ’

YES [

[ ]YES

ENTER

Chemical

I 7^SOE4-O2 I I Methylisobutytketone (4-methyl-2-pentanone) |108101

ENTER ENTER ENTER ENTERENTER

OR

I A T s s[ T 15 T 0 014

(cm%m^(unitless) (unitless) (unitless)

.[ T 1.66 T Q.375 T 0.054 I I 1.66 I 0.375 0.054 T 1 1.66 T 0.376 0.054 1S

ENTER ENTER ENTER ENTER

(cm) (1/h;

1I I I I T 0.823[ I 40 850 850 300 0.110

ENTERENTER

I 1.0E-06 I[ I T 30 350 170 30

I END I

1 of 2

MORE
4^

MORE
4^

MORE

MORE
4/

Leachate loc 
Q

Used to calculate risk-based 
groundwater concentration.

Reset to 
Defaults

Exposure
duration,

ED 
(yrs)

Exposure 
frequency,

EF 
(days/Vr)

User-defined 
stratum A 
soil vapor 

permeability, 
kv 

(cm°)

ENTER 
Stratum C 
soil total 
porosity,

Thickness 
of soil 

stratum A, 
hA 

(cm)

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 
(cm)

314.86
(10.33 ft)

Chemical 
CAS No. 

(numbers only, 
■ no dashes)

ENTER 
Stratum A 
soil total 
porosity, 

n*

314.86
(10.33 ft)

GW-ADV
Version 3.0; 02/03

ENTER
Averaging 
time for 

carcinogens,
ATo 
(yrs)

X I
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and Initial groundwater cone, below)

ENTER 
Stratum B 

soil water-filled 
porosity,

(cm^m'^

ENTER
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Lf 
(cm)

Floor-wall
scam crack 

width, 
w

ENTER 
Target 
risk lor 

carcinogens, 
TR 

(unitless)

Enclosed
space 
height, 

Hs 
(cm)

ENTER
Enclosed 

space 
floor 

width, 
Ws 
(cm)

Indocir 
air exchange 

rate. 
ER

Depth 
below grade 

to waler table, 
I-wr 
(cm)

SCS 
soli type 

directly above 
water table

ENTER 
Stratum A 

SCS 
soli type 

Lookup Soil 
Poramolore

ENTER
Initial 

groundwater
cone., 

Cw 
(pg/L)

Soil-bldg, 
pressure

differential, 
AP 

(g/cm-s^)

ENTER
Enclosed 

space 
floor 

length,
Lb 

(cm)

ENTER 
Stratum B 

SCS 
soli type 
Lookup Soil 
Parametore

ENTER 
Average vapor 

flow rate Into bldg. 
OR

Leave blank to calculate

(LZm)

Average
soil/ 

groundwater
temperature, 

Ts 
CO)

ENTER
Target hazard 

quotient for 
noncarclnogerw,

THQ 
(unitless)

ENTER 
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 
permeability)

ENTER 
Stratum C 

SCS 
soil type 

Lookup SoB 
Paramotors

ENTER ENTER ENTER
Totels must add up fo value of Lw, (cell G28) 

Thickness
of soil

stratum B,
(Enter value or 0)

hs
(cm)

Soil 
stratu-m 

directly above 
waler table, 

(Enter A, E, orC)

ENTER 
Stratum C 

soil dry 
bulk density, 

Pb° 
(gfem°)

ENTER 
Stratum B 
soil total 
porosity, 

n”

ENTER
Averaging 
lime lor 

nonoarcinogens,
ATno 
(yrs)

ENTER 
Stratum A 

soil dry 
bulk density. 

Pb* 

(g/cm°)

ENTER 
Stratum A 

soli water-filled 
porosity.

ENTER 
Enclosed 

space 
floor 

thickness,

(cm)

ENTER 
Stratum B 

soil dry 
bulk density, 

Pb’ 

(g/cm°)

ENTER 
Stratum C 

soli water-filled 
porosity,

(cm°/cm^



INTERMEDIATE CALCULATIONS SHEET

zone,zone,

I II 9.46E4-08 I I I I I 9.99E-08 0.998 9.98E-08 0.122 I I 3,400 I299.86 0.321 0.321 0.321 0.003 17.05 0.375 0.253i

I 4.99E+04 I 7.74E+05 | 4.40E-04 | I I I 3.10E-03 I 1.77E-04 r 1.21E-02 I O.OOE+00 I O.OOE+00 | 6.65E-04 | 6.13E-03 | 299.86 |IS 9,808 7.30E-05

Reference
cone.,

I I 3.I0E+00J I 8.46E+01 T 1.21E-02 I 3.40E+02 I 1.33E+89 I 2.67E-04 I 8.28E-04 I NA I 8.0E-02 I15 0.10

1[ END

Oez 
(cni^/cm°)

Infinite 
source 
indoor 

altenuation 
coefficient,

a 
(unitless)

Stratum 
A 

effective 
diffusion 

coefficient,

Stratum A 
effective 
total fluid 

saturation.

Air-filled
porosity in 
capillary

Leachate location
Q

Thickness of 
capillary

zone,
U

(cm)

Crack 
radius,

fcrack
(cm)

Exposure 
duration,

X

(sec)

Source
building 

separation, 
Lt 

(cm)

Henry's law 
constant at

ave. groundwater 
temperature, 

H'ts 
(unitless)

Henry's law 
constant at

ave. groundwater 
temperature, 

Hts 
(atm-m^/mol)

Crack 
effective
diffusion

coefficient, 
pcack

(cm‘/s)

Exponent of 
equivalent 
foundation 

Peolel 
number, 
exp(Pe') 
(unitless)

^9 

(cm’’)

Crack- 
to-total 
area 
ratio,

n 
(unitless)

Total 
porosity in 
capillary

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm°)

Average 
vapor 

flow rale 
into bldg.,

Qsoi 
(cm^/s)

Area of 
crack,
^rack 
(cm°)

Stratum A 
soil 

intrinsic 
permeability, 

ki 
(cm”)

Bldg.
ventilation 

rate, 
Qbuldrng 
(cm^/s)

D'"a 
(cm”/s)

Crack 
depth
below 
grade,

Zerack
(cm)

stratum
B 

effective 
diffusion 

coefficient,
D'"b 

(cm”/s)

®a,oz
(cm’’/cm’’)

Unit 
risk 

factor,
URF 

(pg/m”)'

Infinite 
source
bldg, 

cone.,
CbuMng
(pg/m”)

Stratum B 
soil 

air-filled 
porosity,

0a® 
(cm’’/cm’‘)

RfC 
(mg/m”)

Diffusion
path 

length.
La

(cm)

Convection
path 

length, 
Lp 

(cm)

Source
vapor

Water-filled 
porosity in 
capillary

zone,
0W.OZ 

(cm’*/cm’’)

Vapor 
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

Floor
wall

seam 
perimeter,

Xc,.9<
(cm)

Stratum A 
soil 

air-filled 
porosity,

Oa* 
(cm^/cm”)

Stratum 
C 

effective 
diffusion 

coefficient,
D'"c 

(cm”/s)

Capillary 
zone 

effective 
diffusion

coefficient,
pell L' oz 

(cm”/s)

Stratum A Stratum A 
soil soil

relative air effective vapor 
permeability, permeability,

kv 
(cm”)

Stratum C 
soil 

air-filled 
porosity,

Oa® 
(cm”/cm”)

Total 
overall 

effective 
diffusion 

coefficient,
D^ 

(cm”/s)

cone.,
Ceouce 

(pg/m”)

S,a
(cm”/cm”)

Enthalpy of 
vaporization at

ave. groundwater 
temperature, 

AHvJS 
(cal/mol)



DATA El EET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter “X" In "YES" box)

[ JYES

JYES

ENTER

Chemical

[ I 8.25E4-01 I127184 Tetrachloroethylene 1
ENTER ENTER ENTERENTER ENTER

OR

14 I 15 I T 10 0 A S S 1

)I (cm%m°)(unitless) (unitle»s) (unitless)

[ T I I I T Is 1.66 0.375 0.054 1.66 I 0.054 I I T 10.375 1.66 0.375 0.054

ENTER ENTER ENTER ENTER

I[ I 850 850 300 T [ 110 40 0.1 0.823

ENTER ENTER

T I 1.0E-06 I70 30 30 350 1

I END 1

1 012

MORE

MORE

MORE
4^

MORE

Leachate lo<
Q

GW-ADV
Version 3,0; 02/03

E>posure
duration, 

ED 
(yrs)

Chemical 
CAS No. 

(numbers only, 
no dashes)

Exposure 
frequency, 

EF 
(days/yr)

Used to calculate risk-based 
groundwater concentration.

User-defined 
stratum A 
soil vapor 

permeability, 
K

Soil-bldg, 
pressure 

differential, 
AP 

(g/cm-s^)

Thickness 
of soil 

stratum A, 
hA 

(cm)

Reset to 
Defaults

ENTER
Averaging 
time for 

carcfnogerks,
ATc 
(yrs)

314.86
(10.33 ft)

314.86
(10.33 ft)

Thickness 
of soil 

stratum C, 
(Enter value orO) 

ho 
(cm)

ENTER 
Stratum B 
soil to:al 
porosizy, 

n®

ENTER 
Average vapor 

flow rate into bldg. 
OR

Leave blank to calculate
Q>xr 

(L/m)

ENTER 
Stratum B 

soil dry 
bulk density, 

Px'’ 
(g/cm^^

ENTER 
Stratum B 

soli water-filled 
porosity,

0? 
(cm%m^

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and initial groundwater cone, below)

ENTER
Initial

groundwater
cone., 

Cw 
(pg/L)

lndo(»r 
air exchange 

rate. 
ER 

(1/h;

ENTER
Enclosed 

space 
floor 

width, 
Wb 
(cm)

Average
soli/ 

groundwater 
temperature. 

Ts 
(^C)

Floor-wall 
seam crack 

width, 
w 

(cm)

ENTER
Target 
risk lor 

carcinogens, 
TR 

(unitless)

SCS 
soil type 

directly above 
water table

Depth 
below grade 

to water table, 
UvT 
(cm)

Soil 
stratum 

directly above 
water table, 

(Enter A, F, or C)

Enclosed
space 
height, 

Hb 
(cm)

ENTER 
Stratum B 

SCS 
soil type 
Lookup Soft 
Paramatere

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Paramatere

ENTER
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Lf 
(cm)

ENTER 
Averaging 
time (or 

noncarclnogens, 
ATmc 
(yrs)

ENTER
Enclosed 

space 
floor 

length. 
Le 

(cm)

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Paramatere

ENTER 
Target hazard 

quotient for 
noncarclnoger^,

THQ 
(unitless)

ENTER 
Soil 

stratum A 
SCS 

soli type 
(used to estimate 

soil vapor 
permeability)

ENTER 
Stratum A 

soli dry 
bulk density, 

p.* 
(g/cm^

ENTER 
Stratum A

soil water-filled 
porosity,

0? '

ENTER
Stratum C 

soil water-filled 
porosity.

ENTER ENTER ENTER
Totals musf add up to value of Lm (cell 028) 

Thickness
of soil

stratum B,
(Enter value or 0)

he
(cm)

ENTER 
Stratum A 
soil total 
porosity, 

r?

ENTER 
Stratum C 
soil total 
porosity.

ENTER 
Enclosed 

space 
floor 

thickness, 
l-crack 

(cm)

ENTER 
Stratum C 

soil dry 
bulk derisity, 

Pb° 
(g/cm°)



INTERMEDIATE CALCULATIONS SHEET

zone,
0;

(cm”/cm”)

I 0.321 I I I 9.99E-08 I 0.998 I 9.98E-08 I I T 0.122 I I 1I 9.46E+08 I I 0.321 0.321 0.003 17,05 0.375 0.253 3,400299.86

I O.OOE+00 I O.OOE+QO | 4.63E-04 I 4.90E-03 | 299.86 |I T 4.21 E-01 I 1.77E-04 T 1.16E-02I 4.99E+04 I 7.74E+05 | 4.40E-04 I I 9.92E-0315 9,513

I I 2.21 E-04^ 9.29E-02 I 1I 4.21 E+02 I I 8.46E+01 I 1.16E-02 3.40E+02 7.00E+92 3.0E-06 NA[ 0.1015

[ ]END

-c 
(see)

Ocz

(cm°/cm°)

Leachate location
Q

Exposure
duration,

Stratum 
A 

effective 
diffusion 

coefficient.

Infinite 
source 
indoor 

attenuation 
coefficient,

a 
(unitless)

Thickness of 
capillary 

zone,
U

(cm)

Stratum A 
effective 
total fluid 

saturation,
S,o 

(cm^/cm^)

Henry's law 
constant at 

ave, groundwater 
temperature, 

Hts 
(atm-m^/mol)

Crack 
effective 
diffusion

coefficient, 
gcrack

(cm‘/s)

Water-filled 
porosity in 
capillary 

zone,
0w,cz 

(cm°/cm°)

Source
building 

separation, 
Lt 

(cm)
Xc,«:k

(cm)

Crack 
radius,

fcrajk

(cm)

Crack 
depth
below 
grade,
Zciack

(cm)

Stratum A 
soil 

intrinsic 
permeability, 

ki 
(cm’’)

Stratum A 
soil 

relative air 
permeability,

Kg 
(cm”)

Total 
porosity in 
capillary

Convection
path 

length,
Lp 

(cm)

Diffusion
path 

length,
Ld

(cm)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm”)

Stratum B 
soil 

air-filled
porosity, 

pB

Floor
wall

seam 
perimeter,

Total 
overall 

effective 
diffusion 

coefficient.

Air-filled 
porosity in 
capillary 

zone,
6a.cz 

(cm”/cm”)

Bldg.
ventilation 

rate,
Qbiilding 

(cm”/s)

Stratum 
B 

effective 
diffusion 

coefficient, 
D"'b 

(cm”/s)

Area of 
crack,
Aciack

(cm”)

Unit 
risk 

(actor,
URF 

(pg/m”)'*

Crack- 
to-total 
area 
ratio,

n
(unitless)

Stratum A 
soil 

effective vapor 
permeability, 

kv 
(cm”)

Reference 
cone.,

RfC 
(mg/m”)

Henry's law 
constant at

ave. groundwater 
temperature, 

H'ts 
(unitless)

□'"a 
(cm”/s)

D"'t 
(cm”/s)

Source
vapor 
cone.,
f^aouco

(pg/m”)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 
(unitless)

Infinite 
source

bldg.

Average 
vapor 

flow rate 
into bldg.,

Qsoa 

(cm”/s)

Capillary 
zone 

effective 
diffusion 

coefficient,
D'-'c 

(cm”/s)

Vapor 
viscosity at 

ave. soil 
temperature,

Pts 
(g/cm-s)

Stratum A 
soil 

air-filled 
porosity,

Ga* 

(cm”/cm”)

cone.,
Cbtilding 

(pg/m”)

stratum C 
soil 

air-filled 
porosity,

Ga'" 

(cm”/cm”)

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AH„js 
(cal/mol)

stratum 
c 

effective 
diffusion 

coefficient,
D"'c 

(cm”/s)



DATA Er , =ET

n
I2/O3|

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

[ 1YES

[YES

ENTER

Chemical

[ 2.00E+01 1 [ Trichloroethylene79016

ENTER ENTERENTER ENTERENTER

OR

1I S s i0 A[ 14 T 16 0

n®

(cm%m^ (unitleiss) (uniHess)(unitless)

I I 0.054 I 1.66 I 0.375 0.054[ I I 0.375 T 0.054 T I 1.66 0.375S 1.66

ENTERENTER ENTER ENTER

(cm)

I I T 0.1 T 0.828 ][ 10 T 40 I 850 850 300

ENTER ENTER

I 1.0E-06 T 1I 30 35070 30

I END I

1 012

MORE
4^

MORE

MORE

Leachate loc 
Q

MORE
4/

Exposure 
frequency,

EF - 
(days/yr)

Reset to 
Defaults

Soil-bldg, 
pressure

differential,
AP

(g/cm-3^)

Exposure
duration,

ED 
(yrs)

Thickness 
of soil 

stratum A. 
hA 

(cm)

ENTER 
Average vapor 

flow rate Into bldg.
OR

Leave blank to calculate

(L/m)

User-defined 
stratum A 
soil vapor 

permeability, 
kv 

(cm°)

Chemical 
CAS No. 

(numbers only, 
no dashes)

314.86
(10.33 ft)

314.86
(10.33 ft)

Used to calculate risk-based 
groundwater concentration.

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 
(cm)

GW-ADV
Version 3.0; o:

ENTER 
Stratum A 

soil dry 
bulk density, 

Pb'' 

(g/cm°)

X 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X” in "YES" box and initial groundwater cone, below)

Indoor 
air exchange 

rale. 
ER 
(t/h)

ENTER
Stratum B 

soil water-filled 
porosity,

(cm°/cm^

ENTER 
Stratum C 
soil total 
porosity, 

n®

ENTER 
Stratum B 

soli dry 
bulk density, 

Pb’ 
(g/em^

Average 
soil/ 

groundwater 
temperature,

Ts 
("O

Depth 
below grade 

to water table, 
Lwt 
(cm)

ENTER 
Enclosed 

space 
floor 

thickness,
Lctk*

(cm)

ENTER 
Stratum A 
soil total 
porosity,

n*

ENTER 
Stratum 8 

SOS 
soil type 
Lookup Soil 
Pazamolofs

Floor-wall
seam crack 

width, 
w

ENTER 
Soil 

stratum A 
SCS 

soli type 
(used to estimate 

soil vapor 
permeability)

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Paramelaia

ENTER 
Stratum B 
soil total 
porosity.

ENTER 
Target hazard 

quotient for
noncarcinogens.

THQ 
•, (unitless)

ENTER
Enclosed 

space 
floor 

width, 
Wb 
(cm)

ENTER
Target
risk for 

carcinogens,
TR 

(unitless)

ENTER
Initial

groundwater
cone., 

Cw 
(pg/L)

Soil 
stratum 

directly above 
water table.

(Enter A, B. or C)

ENTER 
Stratum A 

SCS 
soil type 

Lookup SOK 
Parameiare

SCS 
soli type 

directly above 
water table

ENTER
Averaging 
time for 

noncarcinogens,
ATno 
(yrs)

ENTER
Enclosed 

space 
floor

length,
Le 

(cm)

ENTER ENTER ENTER
Totals m^t add up to value of Lwr (cqH Q28) 

Thickness
of soil

stratum B,
(Enter value orO) 

he
(cm)

Enclosed
space
height. 

He 
(cm)

ENTER
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

If 
(cm)

ENTER 
Stratum C 

soli dry 
bulk density, 

Pb° 
(g/cm^

ENTER
Averaging 
lime for 

carcinogens,
ATo 
(yrs)

ENTER 
Stratum C

soil water-filled 
porosity.

ENTER 
stratum A

soil water-filled 
porosity.



INTERMEDIATE CALCULATIONS SHEET

zone, zone,

I 9.46E+08 7 299.86 I I I I I I0.321 0.003 9.99E-08 9.98E-08 I I I0.321 0.321 0.998 17.05 0.375 0.122 0.253 13,400

I O.OOE+00 I O.OOE+00 | 5.09E-04 | 5.39E-03 | 299.86 |I 4.99E+04 I 7.74E+05 | 4.40E-04 | 15 I 8,507 I 5.93E-03 1 2.52E-01 I 1.77E-04 1 1.26E-02

cone..

I 2.52E+02 7 I 8.46E+01 T 1.26E-02 I 3.40E+02 1 4.15E4-84 I 2.39E-04 T 6.02E-02 I 1.IE-04 I 4.0E-02 115 0.10

[ END 1

Exposure
duration,

T

(sec)

Water-filled
porosity in 
capillary

Leachate location
Q

Capillary 
zone 

effective 
diffusion 

coefficient, 
nel(

Average 
vapor 

flow rate 
into bldg.,

Qsoi 

(cm^/s)

Crack 
effective
diffusion

coefficient,
pcrack

(cm^/s)

Henry's law 
constant at

ave. groundwater 
temperature.

Hrs 
(atm-m^/mol)

Thickness of 
capillary 

zone,

(cm)

Source
building 

separation,
Lt 

(cm)

Heniys law 
constant at

ave. groundwater 
temperature,

H'ts 
(unitless)

Crack 
radius,

Icfack

(cm)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 
(unitless)

Stratum A 
effective 
total fluid 

saturation,
S,e 

(crn^/cm^)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm°)

Source
vapor

Stratum A 
soil 

intrinsic 
permeability,

ki 
(cm')

Convection
path 

length, 
Lp 

(cm)

Vapor
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

Floor
wall

seam 
perimeter,

Xc,a*

(cm)

Area of 
crack,
Acrack

(cm‘‘)
Csouca

(pg/m^)

Infinite 
source 
indoor 

attenuation 
coefficient,

a 
(unitless)

Total 
porosity in 
capillary

1^9 
(cm’’)

Crack- 
to-lotal 
area 
ratio,

1
(unitless)

Stratum 
B 

effective 
diffusion 

coefficient, 
□•"b 

(cm^/s)

Diffusion
path 

length, 
Ld

(cm)

Crack
depth 
below 
grade,
^cfack

(cm)

Air-filled
porosity in 
capillary 

zone,
03,02 

(cm’’/cm’’)

Unit 
risk 

factor, 
URF 

(pg/m^)''

Stratum 
C 

effective 
diffusion 

coefficient, 
rvelf D c 

(cm^/s)

Bldg.
ventilation

rate,
Qfaulding 

(cm’*/s)

Reference 
cone.,

RfC
(mg/m’’)

Stratum B 
soil 

air-filled 
porosity,

Sa®

(cm’’/cm’*)

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AH„ts 
(cal/mol)

Stratum 
A 

effective 
diffusion 

coefficient,
0”% 

(cm^/s)

Total 
overall , 

effective 
diffusion 

coefficient,
D"'t 

(cm^/s)

Infinite 
source

bldg, 
cone.,
Cbiilding

(pg/m’’)

Stratum C 
soil 

air-filled 
porosity,

(cm^/cm’')
0w,oz 

(cm’’/cm’')

Stratum A Stratum A 
soil soil

relative air effective vapor 
permeability, permeability,

k, 
(cm^)

n®’’cz 

(cm‘/s)

Stratum A 
soil 

air-filled 
porosity,

Sa* 

(cm’’/cm’’)



DATA er. lEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter “X" In "YES" box)

[YES

I 1YES

ENTER

Chemical

I S.OOE-KM I 1[ 1,2-Dichloraethane107062

ENTER ENTER ENTER ENTER ENTER

OR

[ I I I I I 114 15 0 B S SIC

(cm°/cm^(unllless) (unitless) (unllless)

][ I T I I I I I I I I ISIC 1.38 0,481 0.216 S 1.66 0.375 0.054 1.5 0.43 0.3

ENTER ENTER ENTER ENTER

[ I I I T I I J10 40 850 850 300 0.1 0.828

ENTER ENTER

I[ I I I 350 1.0E-0670 30 30 1

I END I

1 ol2

MORE
4'

MORE

MORE

MORE
4

Leachate lex
R

Used to calculate risk-based 
groundwater concentration.

User-dallned 
stratum A 
soil vapor 

permeability,
K 

(cm°)

Reset to 
Defaults

Soll-bldg.
pressure 

differential, 
AP 

(g/cm-s^)

ENTER
Stratum A 
soil total 
porosity,

n*

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he
(cm)

Thickness 
ol soil 

stratum A, 
hA 

(cm)

ENTER 
Average vapor 

flow rate Into bldg. 
OR

Leave blank to calculate
Q»1 

(LZm)

ENTER
Stratum C 

soil dry 
bulk density.

ENTER
Stratum C 
soil total 
porosity.

Pr,®

(g/cm^

458.11
(15.03 It)

Chemical 
CAS No. 

(numbers only, 
no dashes)

X I
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and initial groundwater cone, below)

GW-ADV
Version 3.0; 02/03

Exposure 
frequency, 

EF 
(days/yr)

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Paramoters

Indoor
air exchange 

rate, 
ER

(lAi)

Exposure
duration,

ED
(yrs)

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Paramatora

SCS 
soil type 

directly above 

water table

Soil 
stratum 

directly above 
water table,

(Enter A, B, or C)

ENTER
Enclosed 

space 
floor 

thickness,
kxa-J.

(cm)

Depth 
below grade

Io water table, 
i-wr 
(cm)

ENTER
Enclosed 

space 
lloor 

length, 
k 

(cm)

ENTER
Target 
risk (or 

carcinogens, 
TR 

(unitless)

Enclosed 
space 
height. 

Ha 

(cm)

ENTER
Target hazard 

quotient lor 
noncarcinogens,

THQ 
(unitless)

ENTER
Soli 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 

permeability)

549.55
(18.0311)

Floor-wall
seam crack 

width, 
w

(cm)

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Parameters

ENTER 
stratum A 

soli dry 
bulk density,

Pb*

ENTER
Depth

below grade 
to bottom 

ol enclosed 
space lloor, 

k
(cm)

Average
soil/ 

groundwater 
temperature,

Ts 
(°C)

ENTER
Enclosed 

space 
lloor 

width,
Wa

(cm)

ENTER
Stratum B 

soil watsr-lllled 
porosity.

91.44
(3 It)

ENTER ENTER ENTER
Totals must add up to value of Lvr (coll G28) 

Thickness
ol soil

stratum B, 
(Enter value or 0) 

ha
(cm)

ENTER
Stratum B 
soil total 
porosity,

n’

ENTER
Stratum C

soil water-tilled 
porosity,

(cm°/cm^

ENTER
Averaging 

time (or
carcinogens,

ATc 
(yrs)

ENTER
Averaging 

time lor
noncarcinogons,

AT«:
(yrs)

ENTER
Initial 

groundwater 
cone., 

Cw 
(ggiL)

ENTER
Stratum A

soil waler-lillec 
porosity,

(cm°/cm°)

ENTER
Stratum B 

soil dry 
bulk density.

Pa’ 

(g/cm^)



INTERMEDIATE CALCULATIONS SHEET

zone,
S,ee;

534.55 I I I I 0.284 I 1.49E-Q9 I 0.844 I 1.26E-09 I 17.05 I 0.375 1 0.122 1 0.253 I JI 9.46E+08n^ 0.265 0.321 0.130 3,400

AHvjs
(cal/mol)

I 4.99E+04 I 7.74E+05 | 4.40E-0n I I S.64E-04 T 2.40E-02 I 1.77E-04 T 5.41 E-03 I 1.68E-02 I O.OOE+00 1 6.96E-04 | a.24E-03 | 534.55 |15 8,479

Reference
cono..

I 2.40E4-01 I I 1.07E+00 T 5.41 E-03 I 3.40E+02 I 3.34E+02 I 1.97E-05 T 4.72E-04 I 2.6E-05 I NA I[ 0.1015

1END

Lcz

(cm)

Exposure
duration, 

t

(sec)

Infinite 
source 
indoor 

attenuation 
coefficient,

a 
(unitless)

Thickness of 
capillary

Stratum 
A 

effective 
diffusion

coefficient.

Stratum 
C 

effective 
diffusion 

coefficient.

Leachate location 
R

Henry's law 
constant at

ave. groundwater 
temperature.

Enthalpy of 
vaporization at 

ave. groundwater 
temperature.

Air-filled 
porosity in 
capillary 

zone.

Stratum A 
effective 
total fluid 

saturation.

Henry's law 
constant at

ave. groundwater 
temperature. 

Hrs 
(atm-m^/mol)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 
(unitless)

Crack 
radius,

tcfack

(cm)

D*t 
(cm^/s)

Crack- 
to-total 
area 
ratio,

n
(unitless)

Area of 
crack,
Acrack

(cm’')

Infinite 
source

bldg.

tioz 

(cm'*/cm'*)

Vapor 
viscosity at 

ave. soil 
temperature,

Pts 
(g/cm-s)

Convection 
path 

length,
Lp 

(cm)

Average 
vapor 

flow rate 
into bldg.,

Qsoi

(cm^/s)

Diffusion
path 

length,
Ld

(cm)

Stratum B
soil 

air-filled 
porosity,

D'"c
(cm‘'/s)

Stratum A 
soil 

intrinsic 
permeability,

ki 
(cm‘)

Total 
porosity in 
capillary 

zone,

Water-filled 
porosity in 
capillary

zone,
ew.oz 

(cm’*/cm'’)

Floor
wall

seam 
perimeter,

Xc.a=k

(cm)

Unit 
risk 

factor,
URF 

(pg/m")'’

D'"a 
(cm^/s)

Crack 
depth 
below 
grade,
Zcrack

(cm)

Stratum
B 

effective 
diffusion 

coefficient,
D*b 

(cm‘/s)

Total 
overall 

effective 
diffusion 

coefficient.

Source
vapor
cono.,
Dsoirce

(pg/m")
RfC 

(mg/m”)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm^)

(cm'’/cm°)

Crack 
effective 
diffusion 

coefficient,
Qcack

(cm'^/s)

Bldg.
ventilation 

rate,
Qbuliftig 

(cm^.'s)

Capillary 
zone 

effective
diffusion 

coefficient,
D'"„z 

(cm^/s)

Stratum A Stratum A 
soil soil

relative air effective vapor
permeability, permeability,

Kg kv
(cm^)(cm^)

Stratum A 
soil 

air-filled 
porosity,'

0,* 
(cm'‘/cm'*)

Stratum C 
soil 

air-filled 
porosity,

0a‘= 

(cm'’/cm’')

cone.,
Cbiilding

(pg/m'*)

Source
building 

separation, 
Lt 

(cm)

H'ts 
(unitless)



DATA Eh EET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In "YES' box)

r X 1YES

I 1YES

ENTER

Chemical

[ 1.30E-KM I [ cis-1,2-Dichloroethylene 1156592

ENTERENTER ENTER ENTER ENTER

OR

[ I I I I B I 1 r14 15 0 S SIC

(cm%m°)(unllless) (unilless) (unitless)

[ I I I T s I I T I I I ISIC 1.38 0.481 0.216 1.66 0.375 0.054 1.5 0.43 0.3

ENTER ENTER ENTER ENTER

(cm) (1/h)

I I [ 1[ I I I I10 40 850 850 300 0.1 0.828

ENTER ENTER

I 1.0E-06 I 1[ I I 30 35070 30

I end I

1 012

MORE
4-

MORE

MORE
4»

MORE
4«

Leachate loc 
R

Used to calculate risk-based 
groundwater concentration.

Reset to 
Defaults

Chemical 
CAS No. 

(numbers only, 
no dashes)

Enclosed
space 
height, 

Ha 
(cm)

Exposure
duration,

ED 
(yrs)

ENTER
Stratum C 
soli total 
porosity,

n’

User-defined 
stratum A 
soil vapor 

permeability,
K 

(cm")

Soil-bldg, 
pressure 

differential, 
AP 

(g/cm-s^)

Thickness 
ol soli 

stratum A, 
ha 

(cm)

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter ‘X" In 'YES" box and nilial groundwater cone, below)

ENTER
Averaging 

time lor 
carcinogens,

ATc
(yrs)

ENTER
Stratum A 
soil total 
porosity,

t?

ENTER 
Average vapor 

flow rate Into bldg. 
OR

Leave blank to calculate

(L/m)

458.11 
(15.03 ft)

ENTER
Stratum A 

soil dry 
bulk density,

Pb* 

(g/cm^

Thickness 
ol soil 

stratum C, 
(Enter value or 0) 

ho
(cm)

GW-ADV
Version 3.0; 02/03

Exposure 
frequency,

EF 
(days/yr)

Indoor
air exchange 

rate, 
ER

ENTER
Enclosed 

space 
floor 

length,
1-e

(cm)

Soil 
stratum 

directly above 
water table,

(Enter A, B, or C)

cone.,
Cw

(pgA.)

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soli 
Foraireters

ENTER 
Stratum B 

soil dry 
bulk density, 

Pb’ 

(g/cm")

Floor-wall 
seam crack 

width, 
w

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Paramotere

ENTER
Enclosed 

space 
floor 

thickness,
LcraSt

(cm)

ENTER
Initial 

groundwater

ENTER
Target 
risk for 

carefnogerrs, 
TR 

(unitless)

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Parameters

SCS 
soil type 

directly above 

water table

549.55
(18.0311)

ENTER
Enclosed 

space 
floor 

width,
Wb

(cm)

Depth 
below grade 

Io water table, 
l-WT 

(cm)

ENTER 
Target hazard 

quotient lor 
noncarcinogens,

THQ 
(unitless)

ENTER
Depth 

below grade 
to bottom 

of enclosed 
space floor,

U
(cm)

91.44
(3 ft)

Average 
soil/ 

groundwater
temperature,

Ts 
(°C)

ENTER
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 

permeability)

ENTER 
Averaging 

time (or
noncarcinogens,

ATno 
(yrs)

ENTER ENTER ENTER
Totals must add up to value of Lwr (cell G26) 

Thickness
of soil

stratum B, 
(Enter value or 0) 

he
(cm)

ENTER 
Stratum A 

soil water-flllec 
porosity,

Sw*

ENTER
Stratum B 

soil water-filled 
porosity,

(cm"/cm")

ENTER 
Stratum C 

soli dry 
bulk density, 

Pb°

ENTER 
stratum C 

soil water-filled 
porosity.

ENTER 
Stratum 13 
soil total 
porosity.



INTERMEDIATE CALCULATIONS SHEET

hcz

I 3,400 II I I I I I534.55 I 0.265 I I 0.284 1.49E-09 0.844 1.26E-09 17.05 0.375 0.122 0.253I 9.46E+08 I 0.321 0.130

I 2.47E-03 I 1.05E-01 I 1.77E-04 I 3.82E-03 I 1.19E-02 I O.OOE+00 I 4.79E-04 | 5.77E-03 | 534.55 |I 4.99E+04 I 7.74E+05 | 4.40E-047 7,69415

cone..

I 1.07E+00 T I 3.5E-02 n3.40E+02 I 3.72E+03 I 1.90E-05 T 2.00E-03 I NA[ I 1.05E4-02 7 3.82E-030.1015

END

2

T 

(sec)

Exposure
duration.

Source
vapor

Water-filled
porosity in 
capillary

zone,

Leachate location
R

Stratum
C 

effective 
diffusion 

coefficient,

Thickness of 
capillary 

zone,

U 
(cm)

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 
(unitless)

Crack
radius.

Henry's law 
constant at

ave. groundwater 
temperature.

Hrs 
(atm-m^/mol)

Crack 
effective
diffusion 

coefficient,
perack

(cm‘/s)

Exponent of 
equivalent 
foundation 

Peolet 
number, 
exp(Pe') 

(unitless)
Csotjce

(pg/m°)
tcrack

(cm)

\:rack

(cm)

Crack- 
to-total
area 
ratio,

n
(unitless)

Stratum A 
soil 

intrinsic 
permeability,

(cm")

Stratum A 
soil 

relative air 
permeability,

Ko 
(cm")

Stratum A 
soil 

effective vapor 
permeability,

k, 
(cm")

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm")

Vapor 
viscosity at 

ave. soil 
temperature.

Pts 
(q/cm-s)

Crack 
depth
below 
grade,
Zciack

(cm)

Area of 
crack,
AcraA 

(cm")

Total 
porosity in 
capillary

zone.

D*"c
(cm"/s)

Floor
wall

seam 
perimeter.

Stratum
B 

effective 
diffusion 

coefficient, 
n'" D B 

(cm"/s)

Air-filled 
porosity in 
capillary 

zone,

(cm"/cm")

Diffusion 
path 

length,
Ld

(cm)

Unit 
risk 

factor,
URF

(pg/m")'*

3w.cz
(cm^/cm")

Reference
cone.,

RfC
(mg/m")

Infinite
source

bldg.
cone.,
Cbiilding 

(pg/m")

Bldg.
ventilation 

rate,
Qblilding 

(cm"/s)

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AH„,ts 
(cal/mol)

Stratum A 
effective 
total fluid 

saturation,
s,a 

(cm"/cm")

Average 
vapor 

flow rate 
Into bldg.,

Qsoil 

(em"/s)

Convection 
path 

length,
Lp 

(cm)

Stratum fi, 
soil 

air-filled 
porosity,

0a*

Stratum 
A 

effective 
diffusion 

coefficient,
D"'a 

(cm"/s)

Stratum C 
soil

air-filled 
porosity,

Oa'" 

(cm"/cm")

Capillary 
zone 

effective 
diffusion 

coefficient, 
n'" cr oz 

(cm"/s)

Source
building 

separation,
Lt 

(cm)

Stratum B 
soil 

air-filled 
porosity,

O,"
(cm"/cm") (cm"/cm")

Henry's law 
constant at

ave. groundwater 
temperature,

H'ts 
(unitless)

Total 
overall 

effective 
diffusion 

coefficient,
D-t 

(cm"/s)



lEETDATA El

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (ontar ”X' In "YES" box)

X 1YES

[YES

ENTER

Chamical

I 3.20E+04 167641 Acetone

ENTER ENTER ENTER ENTER ENTER

OR

14 I 15 I I I I0 B S SIC

(
(cm^/cm°)(unlllass) (unlllass) (unlllass)

[ SIC I 1,38 I 0.461 I 0.216 T s I 1.66 T I I I I I 10.375 0.054 1.5 0.43 0.3

ENTER ENTER ENTER ENTER

(cm) (1/h)

I I I I I T 1 110 40 850 850 300 0.1 0.828

ENTER ENTER

[ I 1.0E-06 I70 I I 30 350 130

I END I

1 0(2

MORE
4«

MORE
4»

MORE
4-

MORE
4"

Laachata loi 
R

Reset to 
Defaults

Usad to calculata rlsk-basad 
groundwater concenirallon.

Indoor 
air exchange

GW-ADV
Version 3.0; 02/03

Soll-bldg.
pressure

dlllerentlal, 
AP

(g/cm-s°)

Chemical
CAS No. 

(numbers only, 
no dashes)

ENTER
Stratum A 

soli water-tillec 
porosity.

ha
(cm)

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES” box and Initial groundwater cone, below)

ENTER
Averaging

time (or

ENTER
Stratum A 
soil total 
porosity.

n*

User-definad 
stratum A 
soil vapor 

permeability,
K, 

(cm^)

ENTER
Stratum C 
soil total 
porosity,

0=

458.11 
(15.0311)

rale,
ER

Exposure
duration, 

ED 
(yrs)

Exposure
frequency, 

EF
(daysM)

ENTER
Stratum B

soil water-lllled 
porosity,

(cm°/cm°)

ENTER
Enclosed

space
lloor

length,
la

(cm)

SCS 
soli typo 

directly above 

water table

ENTER
Enclosed 

space
door 

thickness,

(cm)

ENTER
Target
risk for 

carcinogens, 
TR 

(unllless)

ENTER 
Stratum A 

SCS 
soli type 

Lookup Soil 
ParamatoiQ

ENTER
Target hazard 

quotient for 
noncarcinogens,

THQ 
(unitless)

Floor-wall
seam crack 

width, 
w

Enclosed
space 
height.

He 

(cm)

Depth 
below grade 

to waler table, 
Lwi 

(cm)

ENTER
Enclosed 

space 
floor 

width,
Wb

(cm)

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soli 
Poramoteis

Soil 
Stratum 

directly above 
water table, 

(Enter A, B, or C)

ENTER
Average vapor 

flow rata into bldg. 
OR

Leave blank to calculate
QsXl

(L/m)

91.44
(3(1)

ENTER
Depth

below grade 
to bottom 

o( enclosed 
space door, 

Lf

(cm)

549.55
(18.03 (t)

ENTER
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 

pemneabllily)

ENTER 
Stratum C 

SCS 
soli type 

Lookup Soil 
Pararpoters

Average
soil/ 

groundwater
tomporature,

Ts
rc)

ENTER
Stratum B 
soil total 
porosity,

n“

ENTER ENTER ENTER
Totals must add up to value o( Lwr (cell G28) 

Thickness Thickness
Thickness ol soil o( soil

o( soil stratum B, stratum C,
stratum A, (Enter value or 0) (Enter value or 0) 

ha hg he
(cm)(cm)(cm)

ENTER
Averaging

time (or
carcinogens, noncarcinogens, 

ATo ATno

(yrs)(yis)

ENTER 
Stratum A 

soli dry 
bulk density.

Pt.* 

(g/cm°)

ENTER
Stratum C 

soil dry 
bulk density,

P° 
(g/cm°)

ENTER
Stratum B 

soil dry 
bulk density,

Po“ 

(gfcm5

ENTER
Stratum C

soil water-dlled 
porosity,

(cm°/cm°)

ENTER
Initial

groundwater
cone.,

Cw
(pg't)



INTERMEDIATE CALCULATIONS SHEET

0.844 TI I I II 9.46E+0a I I I I 1.49E-09 1.26E-09 17.05 I I534.55 0.265 0.321 0.130 0.284 0.375 0.122 0.253 3,400 I

I O.OOE+00 I 1.62E-03 | 1.22E-02 | 534.55 |I 4.99E+04 I 7.74E+05 | 4.40E-04| I I 1.77E-04I 7,510 2.38E-05 1.01E-03 I 6.73E-03 I 2.01E-0215

cone.,

I 1.01E+00 I I 1.07E+00 T I I 1 2.04E-05 T 2.06E-05 I NA I 3.5E-01 1[ 6.73E-03 3.40E+02 1.07E+0215 0.10

END

Exposure
duration, 

T 

(sec)

a 

(unilless)

Leachate location
R

Stratum 
A 

effective 
diffusion 

coefficient.

Stratum A 
effective
total fluid

saturation.

Thickness of 
capillary 

zone.

Total
porosity in 
capillary 

zone,

Oez 

(cm^/cm^)

Air-filled
porosity in 
capillary

zone.

Infinite
source 
indoor 

attenuation
coefficient.

Crack
radius.

Enthalpy of 
vaporization at

ave. groundwater 
temperature.

Henry's law 
constant at

ave. groundwater 
temperature,

Hts 
(atm-m^/mol)

Water-filled 
porosity in 
capillary 

zone,

e»,oz 
(cm^/cm^)

Exponent of 
equivalent 
foundation

Peolet 
number, 
exp(Pe') 

(unitless)

Source
building 

separation, 

Lt 

(cm)

Henry's law 
constant al

ave. groundwater 
temperature,

H'ts 

(unitless)

Average 
vapor 

flow rate 
into bldg.,

Qsoil 

(cm°/s)
Tcrack

(cm)

(cm)

Source
vapor

Crack- 
to-lolal
area 
ratio,

n
(unitless)

Stratum A 
soil 

relative air 
permeability.

Stratum A 
soil 

effective vapor 
permeability,

(cm^)

Floor
wall 

seam 
perimeter,

Xc,a:k

(cm)

Bldg.
ventilation

rate, 
Qbulding 

(cm^/s)

Infinite 
source
bldg.

Crack 
depth
below 
grade,
Zerack

(cm)

Stratum A 
soil 

intrinsic 
permeability,

K 
(cm’^)

□'"a
(em’^/s)

Diffusion 
path 

length,

Ld

(cm)

Reference
cone.,

RfC 
(mg/m^)

Unit 
risk 

factor,

URF
(pg/m^)'

•^8 

(cm^)

Convection 
path 

length,

Lp 

(cm)

Stratum
B 

effective 
diffusion 

coefficient,
D'”b 

(cm^/s)

Cbulding

(pg/m^)

Area of 
enclosed

space 
below 
grade,

Ab 
(cm’’)

Crack 
effective 
diffusion

coefficient, 
gcack

(em’/s)

ea.oz
(cm’’/cm’’)

Stratum B 
soil 

air-filled 
porosity,

0a® 

(cm’’/cm’’)

AH„js 

(cal/mol)

Area of 
crack,
Actack

(cm^)

Vapor 
viscosity at 

ave, soil 
temperature,

Pts 
(g/cm-s)

Stratum
C 

effective 
diffusion 

coefficient,
D'"c 

(cm‘/s)

Stratum C 
soil 

air-filled 
porosity,

03® 

(cm’’/cm’')

Stratum A 
soil 

air-filled 
porosity,

03* 

(cm’’/cm’’)

Capillary 
zone 

effective 
diffusion 

coefficient, 
getl 
LT cz 

(cm°/s)

cone.,
Csouce 

(pg/m’’)

S„
(cm’’/cm’*)

Total 
overall 

effective 
diffusion 

coefficient,
D'-'t 

(cm^/s)



DATA Et EET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box)

1YES

1[YES

ENTER

Chemical

I 6.80E-K33 I71432 r Benzene 1
ENTER ENTER ENTER ENTER ENTER

OR

I I I15 I 1 114 0 B S SIC

n*

(cm%m^(unllless) (unilless) (unllless)

I[ I I S I I T I I ISIC 1.38 0.481 0.216 1.66 0.0540.375 1.5 0.43 0.3

ENTER ENTERENTER ENTER

F I I I I I I850 850 300 0.1 [10 40 0.828

ENTER ENTER

/

I 1.0E-06 II 350 170 I 3030

I END I

1 012

MORE

MORE 
 +

MORE 
>(<

MORE

Leachate Ic
R

Exposure
duration, 

ED 
(yrs)

Reset to 
Defaults

ENTER
Stratum C 
soil total 
porosity,

n"

User-defined 
stratum A 
soil vapor 

permeability,
K 

(cm°)

Used to calculate risk-based 
groundwater concentration.

Thickness 
olsoll 

stratum C,
(Enter value or 0) 

ho
(cm)

Soil-bldg, 
pressure

dillerential, 
AP

(g/cm-s^)

Thickness 
o1 soil 

stratum A, 
hA 

(cm)

Chemical 
CAS No. 

(numbers only, 
no dashes)

458.11
(15.03 ft)

ENTER
Stratum B 

soil water-tilled 
porosity,

(cm%m^

GW-ADV
Version 3.0; 02/03

2^ 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in ’YES" box and initial groundwater cone, below)

ENTER
Enclosed 

space 
tloor 

length.
Lb 

(cm)

Enclosed
space 
height. 

He 

(cm)

Indoor
air exchange 

rate, 
ER 

(1/h)

Exposure 
trequency, 

EF 
(days/yr)

SCS 
soil type 

directly above 

water tabla

ENTER 
Initial 

groundwater
cone.,

Average
soil/ 

groundwater 
temperature,

Ts 
(°C)

ENTER 
Target hazard 

quotient for 
nonoarolnogens,

THQ 
(unitless)

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
ParamBters

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
ParamBters

Depth 
below grade 

to water table, 
Lwi 

(cm)

ENTER
Target 
risk for 

carcinogens,
TR 

(unllless)

Soil 
stratum 

directly above 
water table,

(Enter A, B, or C)

ENTER 
Soil 

stratum A
SCS 

soil type
(used to estimate 

soil vapor 

permeability)

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
ParanBtera

ENTER
Stratum A 
soil total 
porosity.

Cw 
(ng'L)

ENTER 
Stratum C

soil water-filled 
porosity.

549.55
(18.03ft)

ENTER
Depth

below grade 
to bottom 

of enclosed 
space floor. 

If

(cm)

ENTER
Enclosed 

space 
tloor 

width,
Wb

(cm)

Floor-wall 
seam crack 

width, 
w 

(cm)

ENTER
Averaging 

lime lor
nonoarclnogens,

ATnc
(yrs)

ENTER
Stratum A 

soil dry 
bulk density,

Pb* 

(g/cm^

ENTER
Stratum C 

soli dry 
bulk density,

Pb“ 

(g/cm°)

91.44
(311)

ENTER
Average vapor 

flow rate Into bldg. 
OR

Leave blank to calculate
Q».i

(L/m)

ENTER
Stratum I3 
soli total 
porosity, 

n®

ENTER ENTER ENTER
Totals must add up to value ot tyj, (cell G2a) 

Thickness
otsoll

stratum B, 
(Enter value or 0) 

he
(cm)

ENTER 
Averaging 

time for 
carcinogens,

ATo 
(yrs)

ENTER
Enclosed 

space 
floor 

thickness,
l-ctKk

(cm)

ENTER
Stratum A

soil water-fillec 
porosity,

6/
(cm%m°)

ENTER
Stratum B 

soil dry 
bulk density, 

. Pk- 

(g/cm^



INTERMEDIATE CALCULATIONS SHEET

I T I I r 1.26E-09 I T I I I 3,400 1I 9.46E-h0a I I T 0.321 0.130 0.284 1.49E-09 0.844 17.05 0.375 0.122534.55 0.265 0.253

I 4.99E+04 1 7.74E+05 | 4.40E-04| I T I 1.77E-04 I 4.57E-03 T 1.42E-02 I O.OOE+00 I 5.69E-04 | 6.88E-03 | 534.55 |8,081 3.28E-03 1.39E-0115

cone..cone.,

I 1.07E+00 T I I I 1.94E-05 T 2.70E-03 I I[ I 1.39E+02J 4.57E-03 3.40E+02 9.72E+02 7.8E-06 NAIS 0.10

END ]

Exposure 
duration,

(sec)

Crack
radius,

Crack 
effective 
diffusion 

coefficient,
0C>Kk 

(cm‘‘/s)

Thickness of 
capillary 

zone, 
kz 

(cm)

Stratum 
A 

effective 
diffusion 

coefficient.

Henry's law 
constant al

ave. groundwater 
temperature.

Hrs 
(alm-m^/mol)

Water-filled 
porosity in 
capillary 

zone,
Ow.oz 

(cm°/cm^)

Enthalpy of 
vaporization at 

ave. groundwater 
temperature,

Leachate location
R

Stratum A 
effective 
total fluid 

saturation,
S|e 

(cm^/cm°)

Source
vapor

Infinite 
source 
indoor 

attenuation 
coefficient,

a 
(unitless)

Cbiildiiig

(pg/m^)

Source
building 

separation, 
Lt 

(cm)

Henry's law 
constant at

ave. groundwater 
temperature,

H'ts 
(unilless)

Exponent of 
equivalent 
foundation 

Peclel 
number, 
exp(Pe') 

(unitless)
Qso« 

(cm^/s)
rcrack

(cm)

Stratum A 
soil 

intrinsic 
permeability, 

K 
(cm^)

Total 
porosity in 
capillary 

zone,
Ooz 

(cm^/cm^)

Floor
wall

seam 
perimeter,

X,=,a,k
(cm)

Crack- 
to-total 

area 
ratio, 

») 
(unitless)

Infinite 
source
bldg.

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm^)

Average 
vapor 

flow rate 
into bldg..

Area of 
crack,
AciKk 

(cm'")

Reference
cone.,

RfC 
(mg/m^)

Convection 
path 

length,
Lp 

(cm)

Csouea

(pg/m°)

D'"a

(cm^/s)

Crack 
depth
below 
grade,
^ack

(cm)

Stratum 
B 

effective 
diffusion 

coefficient, 
neir D B 

(cm^/s)

Unit 
risk 

factor,
URF 

(pg/m^)'’

Bldg.
ventilation

rate,
Qbulding 

(cm^/s)

Stratum B 
soil 

air-filled 
porosity,

Sa® 

(cm^/cm^)

Diffusion
path 

length,
Ld

(cm)

Vapor 
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

Air-filled 
porosity in 
capillary 

zone,
6a.cz 

(cm^/cm^)

stratum A 
soil 

air-filled 
porosity,

Oa* 

(cm^/cm^)

Stratum A Stratum A 
soil soil

relative air effective vapor
permeability, permeability.

Kg k
(cm^)(cm^)

AHv.ts 
(cal/mol)

Capillary 
zone 

effective 
diffusion 

coefficient,

(cm^/s)

Stratum C 
soil 

air-filled 
porosity,

0a‘= 

(cm^/cm^)

Total 
overall 

effective 
diffusion 

coefficient,
D-t 

(em’^/s)

Stratum
C 

effective 
diffusion 

coefficient,
D"'c 

(em’^/s)



DATA Ef: EET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X" In “YES" box)

r ]YES

[YES

ENTER

Chemical

T 1.30E+03108907 Chlorobenzene 1
ENTER ENTER ENTER ENTER ENTER

OR

1[ I T I I B I SIC r14 15 0 S

(unilless) (unitless) (unilless)

[ I I I I I I I I I 1SIC 1.33 0.481 0.216 S 1.66 0.37S 0.054 1.5 0.43 0.3

ENTERENTER ENTER ENTER

[ I I I I T I ] [ 1850 850 300 0.1 0.82810 40

ENTER ENTER

I[ T I 1.0E-06 170 30 30

I END I

1 o12

MORE
4-

MORE
4'

MORE

MORE
4“

Leachale lot 
R

Exposure
duration,

ED
(yrs)

Reset to 
Defaults

Exposure 
Irequsncy,

EF 
(days/yr)

User-dellned 
stratum A 
soil vapor 

permeability,
k, 

(cm^)

Used to calculate risk-based 
groundwater concentration.

Chemical 
CAS No. 

(numbers only, 
no dashes)

Thickness 
ol soil 

stratum A, 
ha 

(cm)

Thickness 
o( soil 

stratum C, 
(Enter value or 0) 

he

(cm)

ENTER 
Average vapor 

llow rale Into bldg. 
OR 

Leave blank to calculate

(LZm)

ENTER
Stratum C 
soil total 
porosity,

n®

458.11
(15.0311)

GW-ADV
Version 3.0; 02/03

2^ 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter “X" In “YES" box and Initial groundwater cone, below)

ENTER
Initial 

groundwater

Depth 
below grade

Io water table, 
L-wr 
(cm)

Enclosed 
space 
height. 

Ha 

(cm)

p? 
(g/cm^

ENTER 
Stratum A 
soil total 
porosity,

n*

ENTER 
Stratum B 

soil dry 
bulk density,

Pt.° 

(9/cm°)

Indoor
air exchange 

rate, 
ER

(1/h)

cone.,
Cw 

(pgA.)

ENTER
Target
risk (or 

carcinogens, 
TR 

(unitless)

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Paramaters

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Paramaters

ENTER
Enclosed

space 
floor

thickness,
La»*
(cm)

ENTER
Stratum A 

soil dry 
bulk density.

Soll-bldg. 
pressure

differential, 
AP

(g/cm-s^)

ENTER
Enclosed 

space 
floor 

length.
La

(cm)

ENTER
Stratum B 

SCS 
soli type 

Lookup Soli 
Paraireters

ENTER 
Target hazard 

quotient for 
noncarcinogens,

THQ 
(unitless)

Floor-wall
seam crack 

width, 
w

(cm)

Soil 
stratum 

directly above 
water tab s,

(Enter A, B, orC)

SCS 
soil type 

directly above 

water table

549.55
(18.03(1)

91.44
(3 It) .

Average
soil/ 

groundwater
temperature,

Ts 
(°C)

ENTER
Enclosed 

space 
lloor 

width.
We

(cm)

ENTER
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 

permeability)

ENTER
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Lf

(cm)

ENTER
Stratum A

soli watar-flllec 
porosity,

V

ENTER 
Stratum B 

soil water-filled 
porosity.

ENTER
Stratum B 
soli total
porosity,

n”

ENTER ENTER ENTER
Totals must add up to value ol Lwr (cell G28) 

Thickness
of soil 

stratum B, 
(Enter value or 0) 

ha
(cm)

ENTER
Averaging 

time (or 
carcinogens,

ATo 
(yrs)

ENTER
Averaging

time for
noncarclnogens,

ATno 
(yrsL

ENTER 
Stratum C 

soil dry 
bulk density,

Pb° 

(g/cm°)

ENTER
Stratum C

soil water-filled 
porosity,

(cm%m^

I 350



INTERMEDIATE CALCULATIONS SHEET

zone, zone,
no7

I I II 9.46E+08 I T I I I I 1.49E-09 I 0.844 1.26E-09 I I 3,400 1534.55 0.265 0.321 0.130 0.284 17.05 0.375 0.122 0.253

H'ts

(unilless)

I 4.99E+04 I 7.74E+05 | 4.40E-04| 15 I 9,763 I 1.96E-03 I 8.33E-02 I 1.77E-04 1 3.79E-03 I 1.18E-02 I O.OOE+00 I 4.75E-04 | S.72E-03 | 534.55 |

cone.. cone..

(cm‘‘/s)

I 1.Q7E+00 I I I I 1.90E-05 1*^ 1.58E-M I I 6.0E-02 I[ I 8.33E+01 I 3.79E-03 3.40E4-02 3.98E+03 NA15 0.10

1END

!

(cm)

Exposure 
duration,

(see)

Source
building 

separation.

Source
vapor

Thickness of 
capillary

Stratum A 
effective 
total fluid 

saturation,
S,e 

(cm^/cm^)

Stratum 
A 

effective 
diffusion 

coefficient.

Water-filled
porosity in 
capillary

Leachate location 
R

Henry's law 
constant at

ave. groundwater 
temperature.

Henry's law 
constant at

ave. groundwater 
temperature, 

Hts 
(atm-m°/mol)

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 
(unitless)

Cbulding

(pg/m°)

I'rg
(cm^)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 
(unitless)

Convection
path 

length,
Lp 

(cm)

Stratum A 
soil 

intrinsic 
permeability, 

h 
(cm^)

Stratum A 
soil 

relative air 
permeability.

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm‘)

Crack- 
to-total 
area 
ratio,

n
(unitless)

Diffusion
path 

length,
Ld 

(cm)

D-*
(cm^/s)

Reference 
cone.,

RfC 
(mg/m^)

Crack 
effective 
diffusion 

coefficient,
Qcack

Infinite
source

bldg.

Total 
porosity in 
capillary 

zone.

Stratum 
B 

effective 
diffusion 

coefficient,
D'"b 

(cm‘/s)

0«.<>2 

(cm^/cm^)
Lt

(cm)

Area of 
crack,
Aciack 

(cm^)

Stratum A 
soil 

effective vapor 
permeability, 

kk 

(cm^)

^BOlfCO

(pg/m^)

Unit 
risk 

factor, 
URF

(pg/m^)'^

Air-filled
porosity in 
capillary 

zone,

(cm^/cm°)

Crack
depth
below 
grade,
Zciack

(cm)

Vapor 
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

Stratum B 
soil 

air-filled 
porosity,

ea“ 
(cm^/ern^)

Stratum A 
soil 

air-filled 
porosity.

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AH„js 
(cal/mol)

Average 
vapor 

flow rate 
into bldg.,

QsoH 

(cm^/s)

Floor
wall

seam 
perimeter,

(cm)

Stratum
C 

effective 
diffusion 

coefficient,
D''c 

(cm‘/s)

Capillary 
zone 

effective 
diffusion 

coefficient,
D'"„z 

(cm^/s)

Stratum C 
soil 

air-tilled 
porosity,

6.'= 
(cm°/cm^)

Crack 
radius,

fetaok

(cm)

Bldg.
ventilation

rate,
Qbulding 

(em’/s)

Total 
overall 

effective 
diffusion 

coefficient,
D'"t 

(cm°/s)



DATA Ef'

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (anter “X" In ‘YES" box)

JYES

]YES

ENTER

Chemical

I 2.00E-K)3 I67663 [ Chloroform

ENTER ENTER ENTER ENTER ENTER

OR

[ T 15 I I I14 0 B S SIC 1 1

(unitless) (unllless) (unllless)

I SIC L 1.38 0.481 1 0.216 i S 1 1.66 I 0.375 I 0.054 I I I T 11.5 0.43 0.3

ENTER ENTER ENTER ENTER

(14l)

10 I 40 I 850 I 850 I I I [300 0.1 0.628

ENTER ENTER

I I Ir I 30 350 1.0E-06 170 30

I end I

1 of 2

MORE

MORE

MORE

MORE 
♦

Leachate la 
R

Indoor 
air exchange

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

ho

(cm)

Exposure 
frequency, 

EE 
(daysiVr)

Reset to 
Defaults

ENTER 
Stratum A

soil water-flllec 
porosity,

Soil-bldg, 
pressure

differential,
AP 

(g/cm-s°)

Thickness 
of soil 

stratum A, 
hA 

(cm)

Used to calculate risk-based 
groundwater concentration.

ENTER 
Average vapor 

flow rate Into bldg. 
OR

Leave blank to calculate 
Qso.1

(L/m)

User-defined 
stratum A 
soil vapor 

permeability,
K 

(cm^)

ENTER
Averaging 

lime for
carcinogens,

ATo
(yrs)

ENTER
Stratum A 
soil total 
porosity,

n*

458.11 
(15.0311)

Chemical 
CAS No. 

(numbers only, 
no dashes)

ENTER
Stratum B

soil water-filled 
porosity,

(cm°/cm°)

GW-ADV

Version 3.0; 02/03

2<_ 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter “X" In "YES” box and initial groundwater cono. below)

rate,
ER

Exposure
duration,

ED
(yrs)

Average 
soil/ 

groundwater 
temperature,

Ts 
(°C)

ENTER
Enclosed

space 
floor 

length,
la

(cm)

Soil 
stratum 

directly above 
water table,

(Enter A, B, orC)

SCS 
soil type 

directly above 

water table

'eet

ENTER
Target hazard 

quotient (or
nonoarcinogens,

THQ 
(unitless)

ENTER
Enclosed

space 
floor 

width,
Ws

(cm)

ENTER
Target 
risk for 

carcinogens, 
TR 

(unitless)

Enclosed
space 
height. 

Ho 

(cm)

Floor-wall
seam crack 

width, 
w

(cm)

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Paramaters

ENTER
Enclosed 

space 
floor

thickness,

k,.*
(cm)

ENTER
Stratum B 
soil Iota! 
porosity, 

n®

ENTER
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 

permeability)

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Paiamoters

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soli 
Paranetero

549.55
(18.03(1)

ENTER
Stratum C 
soil total 
porosity, 

n°

ENTER
Depth 

below grade 
to bottom 

of enclosed 
space floor,

U
(cm)

91.44
(3 ft)

Depth 
below grade 

to water table, 
i-WT 

(cm)

ENTER
Stratum A 

soil dry 
bulk density.

Pt* 

(g/cm°)

ENTER
Stratum B 

soil dry 
bulk density,

Pt“ 

(g/cm’^

ENTER
Stratum C 

soli dry 
bulk density, 

Pt° 

(g/cm'^

ENTER
Initial 

groundwater 
cono., 

Cw 
(pgfL)

ENTER ENTER ENTER
Totals must add up to value of Lwr (cell G28) 

Thickness
of soil

stratum B, 
(Enter value orO) 

ha
(cm)

ENTER
Averaging 

time (or 
nonoarcinogens,

AT«:
(yrs)

ENTER
Stratum C 

soil water-filled 
porosity,

(cm’/cm'^

0„* 

(cm%m°)



INTERMEDIATE CALCULATIONS SHEET

zone, zone, zone.
0,

(cm°/cm^)
I 9.46E+08 I I I 0.284 I 1.49E-09 i 0.844 I 1.26E-09 r 17.05 I 0.375 1 0.122 I ■ 0.253 I 1534.55 0.265 0.321 0.130 3,400

I 4.99E+04 I 7.74E+05 I 4.40E-04 J I I I 9.56E-02 I 1.77E-04 r7,513 2.2SE-03 S.40E-03 I 1.68^02 I O.OOE+00 I 6.74E-04 | 8.14E-03 | 534.55 |15

I I 1.97E-05 T I I 1I 9.56E+01 I I 1.07E+00 I 5.40E-03 I 3.40E+02 3.37E+02 1.88E-03 2.3E-05 NA15 0.10

][ END

Loz

(cm)
Aoz 

(cm^/cm^)

n 
(unilless)

Source
vapor

Leachate location 
R

Exposure 
duration, 

-t 

(sec)

Thickness of 
capillary

Stratum A 
effective 
total fluid 

saturation,
S,e 

(cm^/cm^)

Air-filled
porosity in 
capillary

Infinite 
source 
indoor 

attenuation 
coefficient,

a 
(unitless)

Henry's law 
constant at

ava. groundwater 
temperature,

Hts 
(atm-m^/mol)

Source
building 

separation,
Lt 

(cm)

Crack 
effective 
diffusion

coefficient,
porack

(cm°/s)

Henry's law 
constant at

ave. groundwater 
temperature, 

H'ts 
(unitless)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe’) 
(unilless)

Crack 
radius,

ter ack

(cm)

Crack 
depth
below 
grade,

Zerack

(cm)

Area of 
crack,
Acrack

(cm'^)

Stratum A 
soil 

Intrinsic 
permeability,

(cm^^)

Stratum A 
soil 

relative air 
permeability,

krg 

(cm’^)

Floor
wall 

seam 
perimeter,

Xcrark 

(cm)

Vapor 
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

Total
porosity in 
capillary

Diffusion
path 

length,
Ld

(cm)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm‘)

Average 
vapor 

flow rate 
into bldg.,

□soil 

(cm^/s)

Stratum 
soil

effective vapor 
permeability,

Kv 
(cm’^)

Unit 
risk 

factor,
URF 

(pg/m^)'’

Convection 
path 

length, 
Lp

(cm)

Crack- 
to-total
area
ratio.

Stratum B 
soil 

air-filled
porosity,

oB

CbiiMng

(pg/m^)

Reference 
cone., 

RIC
(mg/m^)

0a,cz 

(cm%m°)

Stratum
B 

effective 
diffusion 

coefficient,
D'''b 

(cm‘‘/s)

Total 
overall 

effective 
diffusion 

coefficient,
D'"t 

(em’^/s)

Infinite 
source

bldg.
cone.,

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AHv.ts 
(cal/mol)

Bldg.
ventilation 

rate, 
Qbuldtng 

(cm^/s)

Stratum A 
soil 

air-filled 
porosity,

03* 

(cm^/cm°)

Capillary 
zone 

effective 
diffusion 

coefficient, 
rjeir 
LT oz 

(cm°/s)

Stratum C 
soil 

air-filled 
porosity,

03" 

(cm°/cm°)

cone.,
Csoizce 

(pgW)

Water-filled
porosity in 
capillary

zone,
0W,OZ 

(cm^/cm^)

Stratum
A 

effective 
diffusion 

coefficient,
D'"a 

(em’^/s)

Stratum
C 

effective 
diffusion 

coefficient,
D'"c 

(cm‘/s)



DATA EK lEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in “YES" box)

[ X JYES i

r 1YES

ENTER

Chemical

I 1.90E-K)3 [13CS2 F Methylene chloride

ENTER ENTER ENTER ENTER ENTER

OR

r 14 I 15 I I I I 10 B S SIC 1

(cm%m^(unitless) (unllless) (unitless)

[ SIC T 1.38 I 0.481 I I I I I I I T0.216 S 1.66 0.375 0.054 I 11.5 0.43 0.3

ENTERENTER ENTER ENTER

(cm) (W)

[ I I I I T I ] [10 40 850 850 300 0.1 0.828

ENTER ENTER

[ I I I 1.0E-06 I70 30 30 350 1

I END

1 of 2

MORE 
♦

MORE 
>(<

MORE

MORE

Leachate loc 
R

Reset to 
Defaults

Used to calculate risk-based 
groundwater concentration.

Exposure
duration, 

ED 
(yrs)

Thickness 
of soil 

stratum A, 
hA 

(cm)

User-defined 
stratum A 
soil vapor 

permeability,
K 

(cm^)

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and nltial groundwater cone, below)

Soll-bldg.
pressure 

differential, 
AP 

(g/cm-s^)

ENTER
Stratum C 
soil total 
porosity,

n<=

458.11
(15.03 ft)

Chemical 
CAS No. 

(numbers only, 
no dashes)

ENTER
Average vapor 

flow rate Into bldg. 
OR

Leave blank to calculate 
CU

(L/m)

GW-ADV
Version 3.0; 02/03

Depth 
below grade 

to waler table, 
Lwr 

(cm)

ENTER 
Stratum B 

soil dry 
bulk density. 

Pc® 

(g/cm°)

ENTER
Stratum A 
soli total 
porosity,

n*

Average
soil/ 

groundwater
temperature,

Ts 
(°C)

ENTER
Enclosed 

space 
floor 

length, 
le 

(cm)

Enclosed
space 
height.

He 

(cm)

Indoor 
air exchange 

rate, 
ER

ENTER
Initial 

groundwater 
cone., 

Cw 
(pgfL)

ENTER
Target
risk (or 

carcinogens,
TR 

(unitless)

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Parameters

Floor-wall
seam crack 

width, 
w

ENTER
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soli vapor 

permeability)

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Parameters

Exposure 
frequency, 

EF 
(days/yr)

ENTER
Stratum B 

SCS 
soil type 

Lookup Soil 
Parameters

ENTER
Target hazard 

quotient for 
nonoarcinogens,

THQ 
(unitless)

Soil 
stratum 

directly above 
water table,

(Enter A, B,jrC)

SCS 
soil type 

directly above 

water table

91.44
(3(1)

Thickness 
of soil 

stratum B, 
(Enter value or 0) 

ha

(cm)

549.55
(18.03(1)

ENTER 
Stratum A 

soil dry 
bulk density, 

p/' 

(g/cm5

ENTER
Depth

below grads 
to bottom 

of enclosed 
space floor,

Lp
(cm)

ENTER
Enclosed 

space 
floor 

width,
Wa

(cm)

ENTER 
Stratum A 

soil water-fllisc 
porosity,

0?

ENTER ENTER ENTER
Totals must add up to value of Lwr (cell G28) 

Thickness
of soil 

stratum C, 
(Enter value or 0) 

ho
(cm)

ENTER
Stratum B

soil water-filled 
porosity,

(cm°/cm^

ENTER
Stratum 3 
soil total 
porosity, 

n°

ENTER
Averaging 

lime (or
carcinogens,

ATc
(yrs)

ENTER
Averaging 

time for
noncarol nogens,

AT„o
(yrs)

ENTER
Enclosed 

space 
floor 

thickness,

(cm)

ENTER
Stratum C 

soil dry 
bulk density,

Pb® 

(g/cm^

ENTER 
Stratum C 

soil water-filled 
porosity, 

0«'' 

(cm^/cm^



INTERMEDIATE CALCULATIONS SHEET

zone,
hoz

I 9.46E+08 I I I I I534.55 0.130 1.49E-09 0.844 1 1.26E-09 I 17.05 I 0.375 I 0.122 I 10.265 0.321 0.284 0.253 3,400

I 4.99E-l-04n 7.74E+05 | 4.40E-04 | 15 I 6,992 I 1.39E-03 I 5.90E-02 1 1.77E-04 I 5.25E-03 I 1.63E-02 I O.OOE+00 | 6.61 E-04 | 7.94E-03 | 534.55 |

cone., cone..

[ I S.90E+01 F I 1.07E+00 I 5.25E-03 I 3.40E+02 I 3.99E+02 I 1.97E-05 T 1.16E-03 I 4.7E-07 I 3.0E4-00 I15 0.10

END

2

Exposure
duration,

-c
(sec)

Source
vapor

a 
(unilless)

Water-filled
porosity in 
capillary

Leachate location 
R

Stratum 
A 

effective 
diffusion

coefficient.

Stratum 
C 

effective 
diffusion 

coefficient.

Own,
(cm”/cm”)

Stratum A 
effective 
total fluid 

saturation,
S,e 

(ctn^/cm’)

Infinite 
source 
indoor 

attenuation 
coefficient.

Henry's law 
constant at

ave. groundwater 
temperature,

Hts
(atm-m^/mol)

Source
building 

separation,
Lt 

(cm)

Csouce

(pg/m°)

Thickness of 
capillary 

zone,
U 

(cm)

Convection 
path 

length,
Lp

(cm)

Stratum A 
soil 

intrinsic 
permeability,

k, 
(cm’’)

Stratum A 
soil 

relative air 
permeability, 

k-g 
(cm^)

Stratum A
soil 

effective vapor 
permeability,

k, 
(cm”)

Infinite 
source
bldg.

Total 
porosity in 
capillary

zone.

D'''c
(cm”/s)

Crack
depth
below 
grade,
Zcrack

(cm)

Vapor
viscosity at

ave. soil 
temperature,

Pts 
(g/cm-s)

Diffusion
path 

length,
Ld

(cm)

RfC 
(mg/m”)

Bldg.
ventilation 

rate, 
Qbiilding 

(cm”/s)

Crack- 
to-total 
area 
ratio,

n 
(unilless)

Stratum
B 

effective 
diffusion 

coefficient,
D»"b 

(cm”/s)

Area of 
crack,

(cm”)

Unit 
risk 

factor, 
URF 

(pg/m”)'*

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm”)

D'"a

(cm”/s)

Henry's law 
constant at 

a\is. groundwater 
temperature,

H'ts 
(unilless)

Stratum B 
soil 

air-filled 
porosity,

ea® 
(cm”/cm”)

Air-filled
porosity in 
capillary 

zone,
0a.o^ 

(cm”/cm”)

Floor
wall 

seam 
perimeter,

Xc«,k
(cm)

Average 
vapor 

flow rale 
into bldg.,

Qsoi 
(cm”/s)

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AHk.Ts 
(cal/mol)

Crack 
effective 
diffusion 

coefficient, 
gcack

(cm”/s)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 

(unilless)

Total 
overall 

effective 
diffusion 

coefficient,
D'-'t 

(cm”/s)

Stratum A 
soil 

air-filled 
porosity,

Oa* 
(cm”/cm”)

Stratum C 
soil 

air-filled 
porosity,

ea‘= 
(cm”/cm”)

Capillary 
zone 

effective 
diffusion 

coefficient,

(cm”/s)

Cbulding

(pg/m”)

Reference
cone..

Crack 
radius,

tcrack

(cm)



DATA EN' .:ET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box)

[ 1YES

1YES

ENTER

Chemical

I 7.90E403 [ Methylethylketone (2-butanone) 1[78933

ENTER ENTERENTER ENTER ENTER

OR

I Ir T T T I B S SIC15 014

(cm%m°)(unllless) (unillessi (unllless)

I I T I T I I[ SIC I I I 0.216 S 1.66 0.375 0.054 1.5 0.43 0.31.38 0.481

ENTER ENTER ENTERENTER

(cm)

]I I ] [T I I I 0.1 0.82840 850 850 30010

ENTER ENTER

I 1.0E-06[ T I 350 170 30 30

I END I

1 012

MORE
4-

MORE

MORE
4>

MORE
♦

Leachate loc 
R

Exposure
duration,

ED
(yrs)

Indoor 
air exchange

Reset to 
Defaults

Used to calculate risk-based 
groundwater concentration.

Thickness
01 soil 

stratum A, 
hA 

(cm)

Exposure 
Irequenoy,

EF 
(daysWr)

Soll-bldg.
pressure 

dlilarentlal, 
AP

(g/cm-s°)

Chemical 
CAS No. 

(numbers only, 
no dashes)

User-delined 
stratum A 
soil vapor 

permeability,
kv 

(cm^)

ENTER
Stratum C 
soil total 
porosity,

n?

458.11
(15.03 ft)

GW-ADV
Version 3.0; 02/03

rate,
ER

(141)

ENTER
Stratum A 
soli total 
porosity,

n*

ENTER
Stratum B

soli water-filled 
porosity,

(cm°/cm°)

Enclosed
space 
height.

Ha 

(cm)

ENTER
Target hazard

quotient (or 
noncarcinogens,

THQ
(unitless)

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
parameters

Depth 
below grade 

to water table, 
Lwt 
(cm)

ENTER 
Stratum B 

soil dry 
bulk density.

Pt® 

(g/cm^

Floor-wall
seam crack 

width, 
w

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Parameters

ENTER 
Average vapor 

flow rale Into bldg. 
OR

Leave blank to calculate 
Qsj

(L/m)

ENTER
Enclosed

space 
floor 

length.
Lb

(cm)

ENTER
Enclosed 

space 
floor 

width,
Wb

(cm)

ENTER
Target
risk (or 

carcinogens,
TR 

(unllless)

ENTER 
Stratum B 

SCS 
soli type 

Lookup Soil 
Pararnotofs

Soil 
Stratum 

directly above 
water tabla,

(Enter A, B, orC)

SCS 
soil type 

directly above 

water table

ENTER
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soli vapor 

permeability)

Average 
soil/

groundwater
temperature,

Ts 
(“C)

549.55
(18.03 ft)

ENTER
Depth 

below grade 
to bottom 

of enclosed 
space floor,

Lf

(cm)

ENTER
Enclosed 

space 
floor

thickness,
U,«k
(cm)

2^ 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X” in "YES" box and initial groundwater cone, below)

ENTER 
Stratum C 

soil dry 
bulk density,

Pb° 

(g/cm°)

ENTER
Stratum C 

soil water-llllsd 
porosity,

(cm°/cm°)

91.44
Oft)

Thickness 
of soli 

stratum B, 
(Enter value or 0) 

ha 
(cm)

ENTER 
Stratum A

soil water-flllec 
porosity,

0/

ENTER 
Averaging 

time for
noncarcinogens,

AT„o
(yrs)

ENTER ENTER ENTER
Totals must add up to value of Lwt (cell G28) 

Thickness
of soil 

stratum C, 
(Enter value or 0) 

ho
(cm)

ENTER
Averaging 

time (or
carcinogens,

ATc
(yrs)

ENTER
Stratum A 

soli dry 
bulk density,

Pb® 

(g/cm^

ENTER
Stratum B 
soil total 
porosity, 

n®

ENTER
Initial 

groundwater
cone., 

Cw 
(pg'L)



INTERMEDIATE CALCULATIONS SHEET

zone,

I 9.46E+08 I I I I I I I534.55 0.265 0.321 0,130 0.284 1.49E-09 1.26E-09 I0.844 17.05 0.375 I 3,400 I0.122 0.253

H'ts

(unitless)

I 4.99E+04 I 7.74E+05 | 4.40E-04| I I3.25E-05 I 1.77E-04 I I 1.31 E-02 I O.OOE+OO | 1.04E-03 | 7.91 E-03 | 534.55 ]15 8,370 1.38E-03 4.38E-03

Reference
cono..

I 1.07E+00 rI 1.38E+00n^ 4.3BE-03 I 3.40E+02 I 1.31 E+03 I 1.96E-05^ I 1.0E+00 115 0.10 2.70E-05 NA

[ 1END

2

(sec)

Exposure
duration.

Infinite 
source 
indoor 

attenuation 
coefficient,

a 
(unitless)

Total 
porosity in 
capillary 

zone,

(cm^/cm^)

Air-filled 
porosity in 
capillary

Stratum A 
effective 
total fluid 

saturation,
S,e 

(cm^/cm^)

Area of 
crack.

Henry’s law 
constant at

ave. groundwater 
temperature.

Leachate location 
R

Henry’s law 
constant at

ave. groundwater 
temperature, 

Hts 
(atm-m°/mol)

Source
building 

separation, 
Lt 

(cm)

Source
vapor 
cone.,
Csource
(pg/m°)

Exponent of 
equivalent 
foundation

Peclet 
number, 
exp(Pe') 

(unitless)
Acrack
(cm^)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm°)

Stratum 
soil

effective vapor 
permeability, 

kv 
(cm‘^)

Diffusion
path 

length,
Ld

(cm)

Convection
path 

length,
Lp

(cm)

Vapor 
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

Thickness of 
capillary " 

zone,

(cm)

Stratum A 
soil 

intrinsic 
permeability, 

k, 
(cm^’)

Stratum 
soil 

relative air 
permeability,

Kg 
(cm^’)

Crack- 
to-total 
area 
ratio,

n
(unitless)

Crack
depth
below 
grade,
Zeraik
(cm)

Stratum
B 

effective 
diffusion 

coefficient,
D'"b 

(cm'‘/s)

Unit 
risk 

factor, 
URF 

(pg/m")’

0a,c2 
(cm^/cm^)

Bldg, 
ventilation 

rale, 
Qbiilding 
(cm^/s)

RfC 
(mg/m^)

Crack 
effective 
diffusion

coefficient, 
pcaok

(cm^’/s)

Stratum B 
soil 

air-filled 
porosity,

03® 
(cm^’/cm^)

Average 
vapor 

flow rate 
into bldg.,

Qsol 
(cm^/s)

Floor
wall 

seam 
perimeter,

Xc,a=k
(cm)

Infinite
source
bldg, 

cono.,
Cbiilding
(pg/m^)

Stratum At 
soil 

air-filled 
porosity,

0a* 
(cm^/cm^)

Stratum C 
soil 

air-filled 
porosity,

Os'" 
(cm^/cm^)

Total 
overall 

effective 
diffusion 

coefficient,
D"'t 

(cm^/s)

Capillary 
zone 

effective 
diffusion 

coefficient,
□"'ez 

(em’^/s)

Crack 
radius,

fenek
(cm)

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AHvjs 
(cal/mol)

Stratum
C 

effective 
diffusion 

coefficient,
D'"c 

(cm^/s)

Water-filled 
porosity in 
capillary 

zone,

0w,oz 
(cm^/cm^)

Stratum
A 

effective 
diffusion 

coefficient,
D'"a 

(em’^/s)



DATA El ■IIEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter “X" In "YES" box)

1YES

1YES

ENTER

Chemical

1I 3.30E-K14 I r Tetrachloroethylene127184

ENTER ENTER ENTER ENTER ENTER ENTER

OR

I I[ T I 114 15 0 B I S SIC r

6/

(cm°/cm^ (cm°/cm^(unllless) (unllless) (unllless)

[ SIC T I 0.481 I 0.216 1 S I I T I I I I J1.38 1.66 0.375 0.054 1.5 0.43 0.3

ENTERENTER ENTER ENTER

][ I T T I I I 1850 850 300 [10 40 0.1 0.828

ENTER ENTER

II 1.0E-06I I 30 350 170 30

I END I

1 0(2

MORE
4>

MORE

MORE

MORE
4'

Leachate Itx
R

Used to calculate risk-based 
groundwater concentration.

GW-ADV
\Zersion 3.0; 02/03

Reset to 
Defaults

Soll-bldg.
pressure 

differential,
AP 

(g/cm-s^)

Chemical
CAS No. 

(numbers only, 
no dashes)

Thickness 
of soil 

stratum A, 
hA 

(cm)

User-defined 
stratum A 
soli vapor 

permeability,
K 

(cm^)

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

ho

(cm)

ENTER
Averaging

time for
carcinogens,

ATo
(yrs)

ENTER 
Stratum A 
soil total 
porosity,

n*

458.11
(15.03 It)

2^ 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in 'YES" box and initial groundwater cone, below)

ENTER
Stratum C 
soli total 
porosity, 

n'

ENTER
Enclosed

space
floor

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Parairaters

Indoor
air excharge 

rate, 
ER

(1/h)

Exposure
duration, 

ED 
(yrs)

Floor-wall 
seam crack 

width, 
w 

(cm)

ENTER 
Average vapor 

flow rate into bldg. 
OR

Leave blank to calculate 
a»,i 

(L/m)

Enclosed
space 
height,

Hb 
(cm)

ENTER
Enclosed 

space 
floor 

width,
Wb

(cm)

Exposure 
frequency,

EF 
(daysYr)

Depth 
below grade 

to water table, 
Lwt 
(cm)

ENTER 
Target hazard 

quotient tor 
noncarcinogens,

THQ 
(unllless)

SCS 
soil type 

directly above 

waler tabla

ENTER 
Stratum A 

SCS 
soli type 

Lookup Soil 
Paramatere

ENTER
Averaging 
lime tor

nonoarolnogens,
ATnc

(yrs)

Average
soil/ 

groundwater
temperature,

Ts 
(°C)

ENTER 
Stratum C 

SCS 
soli type 

Lookup Soil 
Parameters

ENTER
Enclosed 

space 
floor 

length,
La

(cm)

ENJER
Target 
risk tor 

carcinogens, 
TR 

(unllless)

Soil 
stratum 

directly above 
water table,

(Enter A, B, or C)

549.55
(18.03 tt)

ENTER
Soil 

stratum A 
SCS 

soil type 
(used to estimate 

soil vapor 

permeability)

ENTER
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

la
(cm)

ENTER
Stratum A 

soil water-llllec 
porosity.

ENTER 
Stratum B 
soli total 
porosity,

n”

ENTER ENTER ENTER
Totals must add up to value ol Lyji (cell G28) 

Thickness
of soil 

stratum B, 
(Enter value or 0) 

he

(cm)

91.44
(3II)

thickness,
IcTKk

(cm)

ENTER 
Stratum B 

soil dry 
bulk denslly, 

Pu’ 

(g/cm®)

ENTER 
Stratum B

soil waler-filled 
porosity,

ENTER 
Stratum C 

soil dry 
bulk density,

Pb® 

(g/cm^

ENTER
Stratum C

soil water-filled 
porosity, 

.e„<= 
(cm%m^

ENTER
Initial

groundwater 
cone., 

Cw 
(pgfL)

ENTER 
Stratum A 

soil dry 
bulk density,

Pb* 

(g/cm°)



INTERMEDIATE CALCULATIONS SHEET

zone,

I I [ 1.26E-Q9 I I I I 1I 9.46E+0a I I 0.265 I I 0.130 0.284 1.49E-09 0.844 17.05 0.375 0.122 0.253 3,4000.321534.55

I I I 1.77E-04 I 3.74E-03 I 1.16E-02 I O.OOE+00 I 4.63E-04 | 5.61 E-03 | 534.55 |I 4.99E+04 I 7.74E+05 | 4.40E-04 J I 9,513 9.92E-03 4.21 E-0115

Reference
cone..cone..

I 1.89E-05~| 7.96E-03 I I JI 1.07E+00 I 3.74E-03 T 3.40E4-02 I 4.49E+03 3.0E-06 NAI 4.21E+02 I[ 15 0.10

1END

1

T

(sec)
Ooz 

(cm^/cm^)

Source
vapor

Exposure
duration.

Area of 
enclosed

space 
below

Thickness of 
capillary 

zone.

Leachate location 
R

Air-filled 
porosity in 
capillary

zone,
0a.cz 

(cm^/ern^)

Infinite 
source 
indoor 

attenuation 
coefficient,

a 
(unitless)

Source
building 

separation, 
Lt 

(cm) (cm^)
Lcz

(cm)

Crack 
depth 
below 
grade,
Zcitek

(cm)

Area of 
crack,
Acrack

(cm°)

Stratum A 
soil 

intrinsic 
permeability,

k, 
(cm°)

Total 
porosity in 
capillary

Convection
path 

length, 
Lp 

(cm)

Average 
vapor 

flow rate 
into bldg.,

Qsoil 

(cm^/s)

Stratum A 
soil 

relative air 
permeability.

Diffusion
path 

length,
Ld

(cm)

Stratum A 
soil 

effective vapor 
permeability, 

kz 
(cm^)

Vapor 
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

Floor
wall

seam 
perimeter,

X„a=k 
(cm)

Craok- 
to-total 
area 
ratio,

n
(unitless)

Stratum
B 

effective 
diffusion 

coefficient, 
nell D B 

(enffe)

Henry's law 
constant at

ave, groundwater 
temperature,

H'ts 
(unitless)

RfC 
(mg/m°)

Unit 
risk 

factor,
URF

Water-filled 
porosity in 
capillary 

zone",
ew,cz 

(cm^/cm^)

Stratum B 
soil 

air-filled 
porosity,

0a® 

(cm^/cm^)

Bldg, 
ventilation 

rate,
Qbulding 

(cm^/s)

grade,
Ab 

(cm°)

Stratum A 
effective 
total fluid 

saturation,
S,e 

(cm^/cm^)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 
(unitless)

Csoizce

(pg/m°)

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AHz.ts 
(cal/mol)

Crack 
effective 
diffusion 

coefficient,
pCiack

(cm‘‘/s)

Total 
overall 

effective 
diffusion 

coefficient,
D®"t 

(em’^/s)

Infinite
source

bldg.
cone.,
Cbulding

(pg/m^)

Capillary 
zone 

effective
diffusion 

coefficient,
D'"cz 

(cm^/s)

Stratum A 
soil 

air-filled 
porosity,

03* 

(emW)

Stratum C 
soil 

air-filled 
porosity,

0a® 

(cm^/cm^)

Stratum 
C 

effective 
diffusion 

coefficient,
D c 

(cm^/s)

Crack 
radius,

tcrack

(cm)

Henry's law 
constant at

ave. groundwater 
temperature,

Hts
(atm-m°/mol)

Stratum 
A 

effective 
diffusion 

coefficient,
D'"a 

(cm^/s)



;eetDATA Eh

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box)

[ ]YES

[ 1YES

ENTER

Chemical

[ Trichloroethylene J1.50E+0579016

ENTER ENTER ENTER ENTER ENTER

OR

I T T I I I SIC 1 115 0 B S14

n*

(unitless) (unitless) (unlltess)

1[ I T I I I I I I I I ISIC 1.38 0.481 0.216 S 1.66 0.375 0.054 1.5 0.43 0.3

ENTER ENTER ENTER ENTER

(cm) (141)

T I I I 1 [ 1I I 850 300 0.1 0.82810 40 850

ENTER ENTER

I[ I I I 350 1.0E-06 170 3030

I END I

1 ol 2

MORE
4'

MORE
4

MORE
4-

MORE
>1<

Leachate toe
R

Reset to 
Defaults

Used to calculate risk-based 
groundwater concentration.

GW-ADV

Version 3.0; 02/03

Soil-bldg, 
pressure

differential, 
AP

(g/cm-s^)

ENTER 
Stratum C 
soil total 
porosity, 

n<=

Chemical 
CAS No. 

(numbers only, 
no dashes)

User-defined 
stratum A 
soil vapor 

permeability,
K 

(cm°)

458.11
(15.0311)

Thickness 
ol soil 

stratum A, 
Ka 

(cm)

2^ 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and Initial groundwater cone, below)

ENTER 
Stratum B 

soil water-filled 
porosity.

ENTER 
Stratum A 
soil total 
porosity.

Exposure
frequency, 

EF 
(daysWr)

ENTER
Enclosed 

space 
floor 

width,
Wb

(cm)

ENTER 
Stratum B 

SCS 
soli type 

Lookup Soil 
Parainotors

Enclosed 
space 
height. 

Ha

(cm)

Depth 
below grade 

to water table, 
Lwi 

(cm)

Exposure
duration, 

ED 
(yrs)

ENTER
Enclosed 

space 
floor 

thickness, 
f-aaok

(cm)

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Paramsteis

ENTER
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Lf
(cm)

Average 
soli/ 

groundwater
temperature,

Ts 
(°C)

ENTER 
Stratum A 

SCS 
soli type 

Lookup Soli 
Paramaters

Soil 
Stratum 

directly above 
water table,

(Enter A, B, or C)

ENTER
Target 
risk lor 

carcinogens, 
TR 

(unitless)

Floor-wall
seam crack 

width, 
w

SCS 
soil type 

directly above 

water table

549.55
(18.0311)

91.44
(311)

ENTER
Target hazard 

quotient lor 
noncarcinogens,

THQ 
(unitless)

ENTER 
Average vapor 

flow rale Into bldg. 
OR

Leave blank to calculate 
Qsol

(L/m)

ENTER
Soil 

stratum A 
SCS 

soil type 
(used Io estimate 

soil vapor 

permeability)

ENTER ENTER ENTER
Totals must add up to value of Lwr (cell G28) 

Thickness
of soli

stratum C, 
(Enter value or 0) 

he
(cm)

Thickness 
ol soil 

stratum 6, 
(Enter value or 0) 

he

(cm)

Indoor
air exchange 

rale, 
ER

ENTER 
Averaging 

limo lor 
noncarolnogons, 

ATnc 
(yrs)

ENTER
Enclosed 

space 
floor 

length,
Le

(cm)

ENTER
Averaging 

lime for 
carcinogens,

ATc 
(yrs)

ENTER
Stratum B 

soli dry 
bulk density, 

p? 
(g/cm^ (cm^/cm°)

ENTER 
Stratum A 

soil dry 
bulk density,

P?

ENTER
Stratum 13 
soil total 
porosity, 

n=

ENTER 
Initial

groundwater
cone.,

Cw 
(pg4.)

ENTER
Stratum A

soil water-fillec 
porosity, 

e/' 

(cm^/cm^

ENTER
Stratum C 

soil dry 
bulk density,

(g/cm°)

ENTER 
Stratum C

soil water-filled 
porosity,

0." 

(cm^/cm°)



INTERMEDIATE CALCULATIONS SHEET

e/

I I I I I I I I I 3,400 II 0.2B4 1.49E-09 0.844 1.26E-09 17.05 0.375 0.253I 9.46E+08 I I 0.321 0.130 0.122534.55 0.265

I I I 1.77E-04 J I 1.28E-02 I O.OOE+00 | 5.09E-04 | 6.17E-03 | 534.55 HI 4.99E+04 I 7.74E+05 | 4.40E-04 7 I 5.93E-03 2.52E-01 4.10E-0315 8,507

cono.,

I 1.07E+00 T I I I 1.91E-05 I 4.82E-03 1.IE-04 I 4.0E-02 II 2.S2E+02 T 4.10E-03 3.40E+02 2.13E4-030.1015

[ 1END

T 

(sec)

Leachate location
R

Exposure
duration,

Stratum
A 

effective 
diffusion 

coefficient.

Stratum 
C 

effective 
diffusion 

coefficient.

Henry's law 
constant at

ave. groundwater 
temperature,

Stratum A 
effective
total fluid 

saturation.

Crack 
effective 
diffusion 

coefficient,
Qcrack

(cm°/s)

Source
building 

separation, 
Lt 

(cm)

Area of 
crack.
Ac ack 

(cm")

Crack 
radius,

tcrack

(cm)

Crack 
depth
below 
grade.

Stratum A 
soil 

relative air 
permeability,

k-r, 
(cm")

Stratum A 
soil 

effective vapor 
permeability, 

kv 
(cm")

Zcra:k
(cm)

Convection 
path 

length,
Lp 

(cm)

Bldg.
ventilation

rate,
Qbulding 

(cm"/s)

Crack- 
to-total
area 
ratio,

n
(unitless)

Source
vapor

Stratum B 
soil 

air-filled 
porosity, 

p8

Stratum A 
soil 

intrinsic 
permeability, 

ki 
(cm")

Floor
wall 

seam 
perimeter,

^rack

(cm)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm")

D'"a 
(cm"/s)

Diffusion
path 

length,
Ld

(cm)

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 
(unilless)

Stratum 
B 

effective 
diffusion 

coefficient, 
ndl D B 

(cm"/s)

Air-filled 
porosity in 
capillary 

zone,
9a.oz 

(cm"/cm")

Unit
risk 

factor,
URF

(pg/m")'*

Reference
cono.,

RfC
(mg/m")

Csouce

(pg/m")

D'"c
(cm"/s)

Total 
overall 

effective 
diffusion 

coefficient,
D'"t 

(cm"/s)

Infinite
source
bldg.

cone.,
Cbiilding

(pg/m")

Total 
porosity in 
capillary 

zone,
hoz 

(cm"/cm")

Thickness of 
capillary 

zone,
Uz 

(cm)

Vapor 
viscosity at 

ave. soil 
temperature,

Pts 
(g/cm-s)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 

(unitless)

Stratum C 
soil 

air-filled 
porosity,

ea“ 
(cm"/cm")

S,„
(cm"/cm")

Capillary 
zone 

effective 
diffusion 

coefficient,

(cm"/s)

Stratum A 
soil 

air-filled
porosity,

e.* 
(cm"/cm")

Average 
vapor 

flow rale 
into bldg,,

QboS 

(cm"/s)

Uys
(alm-m"/mol)

Water-filled 
porosity in 
capillary 

zone,
0w.cz 

(cm"/cm")

Enthalpy of 
vaporization at

ave. groundwater 
temperature,

AHvjs 
(cal/mol)

Henry's law 
constant at

ave. groundwater 
temperature,

H'ts 
(unitless)



DATA Et^ ,£ET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (ontor “X” In 'YES" box)

[ 1YES

1YES

ENTER

Chemical

I 2.10E-HJ4 I108883 Toluene 1
ENTER ENTER ENTER ENTER ENTER

OR

[ I I14 15 549.55 I I B I SIC 10 S
(18.03 ft)

n®

(unllless) (unilless) (unllless)

[ SIC I 1.38 I 0.481 I 0.216 1 S I 1.66 I 0.375 T 0.054 I I T I 11.5 0.43 0.3

ENTERENTER ENTER ENTER

(cm)

[ I I I I I I 1 [ 110 40 850 850 300 0.1 0.828

ENTER ENTER

[ T I I 1.0E-06 I70 30 350 130

I END I

1 of 2

MORE
4'

MORE

MORE

MORE
4>

Leachate loc 
R

Reset to 
Defaults

Exposure 
Irequency,

EF 
(daysYr)

ENTER
Stratum C 
soil total 
porosity,

n'

Used to calculate risk-based 
groundwater concentration.

User-dellned 
stratum A 
soli vapor

permeability,
k, 

(cm°)

Thickness 
ol soil 

stratum C,

Soil-bldg.
pressure 

differential,
AP 

(g/cm-s^)

ENTER
Stratum A 

soil water-lllloc 
porosity.

ENTER
Average vapor 

flow rate Into bldg. 
OR

Leave blank to calculate
Qso,l

(L/m)

ENTER
Stratum C

soil waler-filled
porosity.

45811
(15.03 ft)

Chemical 
CAS No. 

(numbers only, 
no dashes)

91.44
(3 ft)

GW-ADV

Version 3.0; 02/03
2<_ 
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In YES" box and initial groundwater cone, below)

ENTER
Averaging

time for
carcinogens, noncarcinogens,

ATo
(yrs)

AT„o
(yrs)

ENTER
Enclosed 

space 
floor

length, 
la

(cm)

SCS 
soil type 

directly above 

water table

ENTER
Soil

stratum A
SCS

soil type
(used to estimate 

soli vapor 

permeability)

ENTER
Averaging

time (or

ENTER
Enclosed 

space 
floor 

thickness,

(cm)

Soil 
stratum 

directly above 
water table,

(Enter A, B, orC)

ENTER
Stratum B

soil water-tilled 
porosity,

(cm%m°)

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Parameters

Exposure
duration, 

ED 
(yrs)

ENTER 
Target hazard 

quotient for 
noncarcinogens,

THQ 
(unllless)

ENTER 
Slratum A 

SCS 
soil type 

Lookup Soil 
Paraneters

Depth 
below grade 

to water table, 
Lwr 

(cm)

ENTER
Target 
risk for 

carcinogens,
TR 

(unllless)

Enclosed 
space 
height, 

Hb 

(cm)

Floor-wall
seam crack 

width, 
w

ENTER ENTER ENTER
Totals must add up to value of Lwi (cell G28) 

Thickness
Thickness ol soil

of soil stratum B, 
stratum A, (Enter value or 0) (Enter value or 0) 

ha ho he
(cm)(cm)(cm)

ENTER
Enclosed 

space 
floor 

width,
Wb 

(cm)

ENTER
Stratum B 
soil total 
porosity.

ENTER
Depth

below grade 
to bottom 

of enclosed 
space floor,

U
(cm)

(cm^/cm°)

ENTER
Stratum B 

SCS 
soil type 

Lookup Soil 
Parameters

Indoor
air exchange 

rate, 
ER 

(1/h)

ENTER 
Stratum C 

soil dry 
bulk density,

Pb® 

(g/cm^

Average
soli/ 

groundwater
temperature,

Ts 
(°C)

ENTER
Slratum B 

soil dry 
bulk density,

Pb" 

(g/cm^

ENTER
Stratum A 
soil total 
porosity,

t? 0? 
(cm^/cm^

ENTER 
Slratum A 

soil dry 
bulk density,

Pb* 

(g/cm^

ENTER
Initial

groundwater
cone., 

Cw
(pg'L)



INTERMEDIATE CALCULATIONS SHEET

0.265 I I I I II 9.46E+08 I 534.55 0.321 0.130 0.284 1.49E-09 0.844 1.26E-09 17.05 0.375 10.122 0.253 3,400

I 4.99E+04 I 7.74E+05 | 4.40E-04~r I I I I 1.77E-04 I15 9,111 3.67E-03 1.S6E-01 4.52E-03 I 1.41E-02 I O.OOE+00 | 5.61 E-04 | 6.80E-03 | 534.55 H

Reference
cono..

I 1.93E-05 TI 1.56E4-02 I I 1.07E+00 T 4.52E-03 3.40E4-02 I 1.05E+03 3.02E-03 NA I 4.0E-01 115 0.10

1[ END

Exposure 
duration,

-c

(sec)

Infinite 
source 
indoor 

attenuation 
coefficient,

a 

(unitless)

Water-filled 
porosity in 
capillary 

zone.

Thickness of 
capillary 

zone,
Uz 

(cm)

Area of 
crack,
Ac,a;k

(cm‘)

Leachate location 
R

Crack 
radius,

tcrack

(cm)

Henry's law 
constant at

ave. groundwater 
temperature, 

H'ts 

(unitless)

Henry's law 
constant at

ave. groundwater 
temperature,

Hts 
(atm-m^/mol)

Source
building 

separation, 

Lt 

(cm)

Crack 
effective 
diffusion

coefficient,
D"“k

(cm^/s)

Stratum A 
effective 
total fluid 

saturation,
S,e 

(cm^/cm^)

Bldg, 
ventilation 

rale,
QbUlding 

(cm^/s)

Crack
depth 
below 
grade,
Zciaok

(cm)

Floor
wall

seam 
perimeter,

Xc„k

(cm)

Crack- 
to-tolal 
area 
ratio, 

n 
(unitless)

Total 
porosity in 
capillary

Convection
path 

length,
Lp 

(cm)

Vapor
viscosity at 

ave. soil 
temperature.

Pts 
(g/cm-s)

Diffusion
path 

length,

Ld

(cm)

Area of 
enclosed 

space 
below 
grade,

Ab 
(cm^)

Unit 
risk 

factor, 

URF 
(pg/m^)'^

Average 
vapor 

flow rate 
into bldg.,

Qsoa

(cm^/s)

Stratum A 
soil 

intrinsic 
permeability, 

ki 
(cm^)

Stratum
B 

effective 
diffusion 

coefficient, 
r\ef( D B 

(cm^/s)

Air-filled 
porosity in 
capillary 

zone,

ea.„z 
(cm^/cm^)

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe') 

(unilless)

RfC 
(mg/m’)

zone,

n„z 
(cm^/cm^)

Stratum B 
soil 

air-filled 
porosity,

e.” 

(cm^/cm^)
ew.oz

(cm^/cm^)

Enthalpy of 
vaporization at

ave. groundwater 
temperature, 

AHz.ts 

(cal/mol)

Source
vapor 
cone.,
Cfioizce

(pg/m^)

Infinite
source
bldg.
cone.,
Cbiilding 

(pg/m^)

stratum A 
soil 

air-filled 
porosity, 

e? 
(cm^/cm^)

Stratum C 
soil 

air-filled 
porosity,

(cm^/cm^)

Capillary 
zone 

effective 
diffusion 

coefficient, 
pjett 
L* oz 

(cm‘’/s)

Total 
overall 

effective 
diffusion 

coefficient,
D'I't 

(cm^/s)

Stratum A Stratum A 
soil soil

relative air effective vapor
permeability, permeability,

k.g k„
(cm’^)(cm^)

Stratum 
C 

effective 
diffusion 

coefficient,
r>ell D C 

(cm^^/s)

Stratum
A 

effective 
diffusion 

coefficient,
D'"a 

(em’^/s)
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Model to Predict Air Concentration

(1)

(2)

Where:

Q chemical emission rate (g/s)

U = wind speed (m/s) (2.25 m/s; default value USEPA, 1991)

The chemical emission rate, Q, can be expressed as follows:

(3)Q = KACl

Where:

/iVr£RNAT/Of/AL

Q

APPENDIX K 
CALCULATION OF EXCAVATION AIR VOC CONCENTRATIONS FROM STANDING WATER - 

EXCAVATION TRENCH

Q
O.O5ACZ

Excavation trench air concentrations of a COPC resulting from volatilization from groundwater and 
leachate infiltrating an excavation trench can be predicted by use of the method recommended by 
USEPA (1987) for predicting volatilization from standing water.

The diffusion height, Hb, above the water surface is approximately equal to 0.05 Lb (Jackson, 1976). 
With this substitution, the equation for the air concentration becomes:

In this model, the air concentration of a COPC is estimated at the downwind boundary of the water. 
For the purposes of calculating this concentration, a rectangular box with the base corresponding to 
the water surface is considered. The height of the box, Hb, is the height to which the chemical 
emissions from the water surface are uniformly mixed with the air. Lb is the dimension of the box 
parallel to the direction of the wind. Wb is the width of the box perpendicular to the airflow. If U is the 
wind speed, then, by conservation of mass, ths air concentration, Ca, of chemical within the box is 
given by:

August 31,2003 
Revision 0

5

Sauget Area 2 
HHRA-RI/FS

K-2
J;\lndi_Service\Project Files\Sauget-Area 2\HHRA\Appendioes\Appendix K (ExoavationAir)

A = water surface area (m^) (12 m^; best professional judgement estimate of utility 
repair/installation trench)



Q = chemical emission rate (g/s)

K = overall mass transfer coefficient (m/s)

Cl = chemical concentration in water (g/m^)

With the substitution of equation (3) into equation (2), the equation for air concentration becomes:

Ca= (4)

Mass Transfer Coefficient

The overall mass transfer coefficient, K, is given by:

(5)

Where:

Kl = Liquid phase mass transfer coefficient (m/s)

Kg = Gas phase mass transfer coefficient (m/s)

Keq= Equilibrium mass transfer coefficient (unitless)

The equilibrium mass transfer coefficient is given by the following:

(6)

Where:

H = Henry’s Law constant for the chemical (atm m^/g-mol)

R = Universal Gas Constant (8.21 x 10'® atm m®/g-mol/°K)

Water Temperature (°K)T

sa

K

As wind speed, u, and the chemical concentration in water. Cl. are known or can be measured, the 
chemical concentration in air is then a function of the overall mass transfer coefficient.

A = water surface area (m^) (12m2; best professional judgement estimate of utility 
repair/installation trench)

August 31,2003 
Revision 0
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------- h

KCl

0.05U

T/ONAi.

RT



The liquid phase mass transfer coefficient is given by:

(7)

Where;

=Diffusivity of the compound in water (cm^/s)Dw

=Diffusivity of ether in water (8.5 x 10"® cm^/s; USEPA, 1987).Dether

The gas phase mass transfer coefficient is given by:

Kc =4.82x10"^£/°-’’5cg (8)de

Where:

U = wind speed (m/s)

Scg= Schmidt number = (lo/CPcDa)

(iG = viscosity of air (1.81 x 10'* g/cm-s)

Da = diffusivity of the chemical in air (cm^/s)

de = effective diameter (m) = (4A/7i)° ®

7747/VXZ.

\2/3

K-4
J:\lndl_Service\Project RlesVSauget-Area 2\HHRA\Appendices\Appendix K (ExcavationAir)

The diffusivity of each chemical in water was obtained from the USEPA Soil Screening Guidance 
(USEPA, 1996) or was calculated by ENSR.

The Henry’s Law constants are chemical-specific and were obtained from the USEPA Soil Screening 
Guidance (USEPA, 1996) and the Syracuse Research Corporation Interactive PhysProp Database 
(SRC, 2003).

For each of the compounds the molecular diffusivity in air was obtained from the USEPA Soil 
Screening Guidance (USEPA, 1996) or was calculated by ENSR.

253
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Pg = density of air (1.2 x 10'^ g/cm^)

Sauget Area 2 
HHRA-RI/FS

-0.67 J -0.11

z

=2.78x10’^ ■
V ether >



Attenuation Factor

J
(9)

20000K,, , 3. ^uuua(L/m3)=—J (10)

where the mass transfer coefficient, K, is defined as above.

Model Appiication and Resuits

Uncertainty Analysis

References

Interactive PhysProp Database.

ISI
/A/rERNAT/OA/AL

K
Cl 0.05U

K-5
J:\lndl_Service\Project FilesXSauget-Area 2\HHRA\Appendices\Appendix K (ExcavationAir)

If the concentration in the water is given per liter and the air concentration is given per cubic meter, 
then the attenuation factor becomes:

Jackson, N.A. 1976. The Propagation of Modified Flow Downstream of a Change in Roughness. 
Quarterly Journal of the Royal Meteorological Society. 102:924.

USEPA. 1996. Soil Screening Guidance: User’s Guidance Manual. Office of Solid Waste and 
Emergency Response. EPA/540/R-96/018

It should be noted that the volatilization model described above does not consider the effect of one 
chemical in solution upon the volatilization of another. This effect should be minor, however, 
considering the low concentrations of these chemicals in water. Also, the assumption of a water 
temperature of 25°C is conservative considering the increase of the Henry's Law parameter with 
temperature.

August 31.2003 
Revision 0

For the purpose of calculating the concentration in air from a given concentration in water, it is 
convenient to define an attenuation factor, a, which is given as the ratio of the ambient air 
concentration given in equation (4) to the concentration in water:

Ca a=—

Table K-1 summarizes model inputs and intermediate steps in the modeling process. Table 5-15 
presents the RME and MLE groundwater source concentrations utilized in predicting trench air 
concentrations. Table 5-16 presents the predicted RME and MLE trench air concentrations for volatile 
COPCs.

Sauget Area 2 
HHRA - RI/FS

SRC, 2003. Syracuse Research Corporation. 
http://esc.syrres.com/interkow/physdemo.htm .
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USEPA. 1991. Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation 
Manual (Part B, Development of Risk-based Preliminary Remediation Goals). Interim. Office of 
Emergency and Remedial Response. U.S. Environmental Protection Agency.
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USEPA. 1987. Hazardous Waste Treatment, Storage and Disposal Facilities (TDSF) - Air Emission 
Models. EPA-450/3-87-026. December 1987.
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298.15
0.8904

Effective diameter ol source (m) 50.777

“• Chemioal-Specilic Parameters •"

SCgConstituent Keq

EPCsXTren iW-Air

KI 
(mfs)

K
(nvs)

Q 
(m3/s)

Kg
(mfs)

2025
2.25

Molecular
Weight 
(g/mol)

Diffusivity
In Water 
(cm"2/s)

Groundwaler-to-Air
Attenuation Factor

(b) 
(b)(e) 
(d) 
(d) 
(b)__
(b) 
(b)__
(b)__
(d) 
(b) 
(b) 
(b) 
(b)

Henry's Law 
Coetllcient 

(atm*m"3/g-mole)

1.45E+00
2.05E+00
1.54E+00
1.91E+00
1.22E+00
1.71 E400 
2.07E+00
1.45E+00
1.07E+00
1.49E400
2.09E400
1.73E400
1.91E400

ENSR INTERNATIONAL
Page 1 of 1

TABLE K-1
USE OF GROUNDWATER CONCENTRATIONS FOR ESTIMATING CONCENTRATIONS IN EXCAVATION TRENCH 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

107- 06-2
540-59-0
78- 93-3
108- 10-1
67-64-1
71-43-2
108-90-7
67-66-3
74- 87-3
75- 09-2
127-18-4
108-88-3
79- 01-6

1[S1 
IISI 
[SI 
|[S1 
|[S1 
I [SI 
|[S] 
|[S1 
|[S1
I[S1 
|[S1 
|[S1 
|[S1

(b)__
(b) (e)
(c) __
(c) 
(b)__
(bj__
(b)__
(b)__
(0) 
(b) 
(b) 
(b) 
(b)

8.21 E-05
8.50E-06
1.81E-04
1.20E-03

4.00E-02
1.67E-01

••• Input Parameters *“ 
Water temperature (degK) 
Viscosity ol water (cp) 
Wetted area (m"2) 
Wind speed (nVs)

•" Constants
Gas const, (atm m*‘3/(mol degK)) 
Dill, of ether in H2O (cm"2/s) 
Viscosity ol air (g/(cm s)) 
Density ol air (g/cm“3) 

**• Calculated Parameter

1.04E-01
7.36E-02 
9.77E-02 
7.89E-02
1.24E-01 
8.80E-02 
7.30E-02
1.04E-01
1.40E-01
1.01E-01
7.20E-02
6.70E-02 
7.S0E-02

(b) 
(b)(e)
(d)__
(d) 
(b)1
(y_
(b)__
(b)__
(d) 
(b) 
(b) 
(b) 
(b)

2.32E-03 
5.64E-03
1.59E-03
2.27E-01
1.51E-01
1.S0E-01 

’3.60E-01 
8.95E-02 
7.52E-01 
2.71E-01
4.21E-01

CAS
Number

Dlllusivlty
In Air 

(cm"2/s)

31,2003
evision 0

98.96
96.94
72.11 
100.16 
56.08
78.11 
112.56
119.38
50.49 
64.93
165.83
92.14
131.39

3.08E-06
3.36E-06
3.16E-06 
2.72E-06
3.3BE-06
3.06E-06
2.82E-06
3.10E-06
4.06E-06
3.44E-06
2.71 E-06
2.80E-06
2.91 E-OS

(L/m3)
2.69E-02 
2.97E-02 
2.14E-02 
2.15E-02 
2.13E-02
2.71 E-02 
2.50E-02 
2.74E-02
3.61E-02
3.03E-02
2.41E-02 
2.48E-02 
2.5eE-02

9.79E-04 
4.08E-03
S.69E-05 
1.36E-04
3.88E-05 
5.55E-03
3.70E-Q3
3.67E-03
6.82E-03
2.19E-03
1.64E-02
6.64E-03
1.03E-Q2

3.03E-06
3.34E-06 
2.41E-06
2.41 E-06 
2.39E-06
3.05E-06
2.81 E-06
3.08E-06
4.06E-06
3.41E-0B
2.71 E-06 
2.79E-06
2.90E-06

6.13E-03
6.77E-03
4.a6E-03 
4.89E-03 
4.85E-03
6.17E-03 
5.69E-03
6.25E-03
6.21 E-03
8.91 E-03 
5.49E-03
5.66E-03
5.8BE-03

1.2- DichloroBthane_____________
1.2- DlchloroBthene (total)________
2-Butanone (MEK)_____________
4-Msthyl-2-psntanone (MIBK) 
Acetone______________________
Benzene_____________________
Chlorobenzene________________
Chlorolorm___________________
Chloromelhane________________
Dichloromathane_______________
Tetrachloroelhene_____________
Toluene______________________
Trichloroethylene______________
Noles:
CAS - Chemical Abstract Service.
Relerences lor physical constants:
(a) U.S. EPA. 1992. Handbook of RCRA Ground-water Monitoring Constituents. PB92-233287.
(b) U.S. EPA. 1996a. Soil Screening Guidance. PB96-963502.
(c) Syracuse Research Corporation. Interactive PhysProp Database. htlp://esc.syrres.comfintetkow/physdemo.htm.
(d) Calculated value.
(e) Value lor cls-1,2-DichloroethenB.

9.90E-06
1.13E-05
1.03E-05
8.22E-06
1.14E-0S
9.60E-06
8.70E-06
1.00E-05
1.S0E-05
1.17E-05
8.20E-06 
B.60E-06
9.10E-06

4.59E-03
3.64E-03
4.40E-03
3.62E-03 
5.17E-03
4.11 E-03
3.62E-03
4.59E-03
5.61E-03
4.50E-03
3.59E-03 
4.07E-03
3.82E-03
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CALCULATION OF OUTDOOR AIR VOC CONCENTRATIONS FROM SOIL AND 
GROUNDWATER
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Revision 0
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Appendix L

I

• Predominant SCS soil type;

• Depth to water bearing unit (cm);

/NTER/VA r/ONAL

Default parameters provided in the model were used with the following with the exception of 
the following site-specific soil and groundwater parameters:

Calculation of Ambient Air Concentrations for Volatilization from Underlying 
Groundwater

Ambient air concentrations resulting from migration of volatile constituents of potential 
concern (COPC) from underlying soil and groundwater to outdoor air were predicted based 
on the method recommended by the American Society for Testing and Materials in ASTM E 
2081 Standard Provisional Guide for Risk-Based Corrective Action (ASTM, 2000). 
Calculations were completed using the RBCA Tool Kit for Chemical Releases software, 
Version 1.3a, designed by Groundwater Services, Inc. (2000) to implement the calculations 
recommended in ASTM PS-104. The goal of the approach recommended in ASTM E 2081 
is to estimate potential impacts of volatile constituents migrating from soil and groundwater to 
the outdoor air breathing zone.

• The concentration of dissolved constituents in soil and groundwater remains constant 
over time (i.e., serves as an infinite source of volatile constituents).

• The soil vapor concentrations of volatile constituents reach immediate equilibrium 
with the dissolved concentration of these same constituents in groundwater.

• There is no loss of constituent (through biodegradation, or other loss mechanism) as 
the volatile constituent migrates, via diffusion, to the ground surface.

• Air dispersion of volatile constituents within the breathing zone is predicted through 
the use of a box model resulting in steady, well mixed atmospheric dispersion of 
volatile constituents as they rise into the breathing zone.

Sauget Area 2 
HHRA - RI/FS

The approach recommended in ASTM E 2081 for predicting migration of COPC vapors from 
groundwater and soil to ambient outdoor air is a simple one in which the relationships 
between outdoor air and dissolved groundwater concentrations and outdoor air and surficial 
soil concentraions are represented by a chemical-specific volatilization factor, and is 
dependent upon the following assumptions;

August 31. 2003
Revision 0

Equations for the implementation of ASTM E 2081 are available in the American Society for 
Testing and Materials in ASTM E 2081 Standard Provisional Guide for Risk-Based 
Corrective Action (ASTM, 2000) and the RBCA Tool Kit Chemical Releases Guidance 
/Wanua/developed by GSI (2001). Chemical-specific parameters selected by GSI for use in 
their RBCA Tool Kit for Chemical Releases software were utilized in this risk assessment.

L-2
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• Depth to top and base of affected soils (cm);

Volatilization from Combined Soil

SiteO

Site O North

SiteP

Site Q North

Site Q South

Site R

Sites

Volatilization from Groundwater/Leachate

Groundwater location Q-AA-Q-6-24

Groundwater location R-AA-R-1-28

Leachate Site O

Leachate Site R

REFERENCES:

Note that the soil parameters are the same for the MLE and RME scenarios. Therefore, only 
the MLE input sheet is presented.

ASTM, 2000. Standard Provisional Guidance for Risk Based Corrective Action. ASTM 
Designation: E 2081-00. American Society for Testing and Material. West 
Conshohocken, PA.

All parameters, default and site-specific, are summarized in the attached modeling printouts. 
The modeling printouts are presented in the following order, Maximum Likely Exposure 
(MLE) Scenario followed by Reasonable Maximum Exposure (RME) Scenario:

August 31,2003
Revision 0

GSI, 2001. RBCA Tool Kit for Chemical Releases Software. Version 1.3a. Groundwater 
Services, Inc. Houston, Texas.

L-3
J:\lndl_Service\Proiect Files\Sauget-Area 2\HHRA'Appendices\Appendix L (RBCA).doc

Sauget Area 2 
HHRA - RI/FS

• Leachate Site Q



RBCA Tool Kit for Chemical Releases, Version 1.3a

( Enter Directly )

Vapor perrnoabihty ;
• ::

•• •;

•ii :

:•••

(-)
(-)

Use Default
Values

 >■■■ ■■

0.01
6.8

Job ID': 06105-009-302 
■ • ' Date': 26-jun-03

300
5

; 295

c
O 3 (n o 

o

General Case Construction 
_fcm;
_(cm) 

(cm) (-)
(-)

(kg/L) 
(em/d) 
(cm^2)
(cm)

\/ddose Zone CaDillarv Fringe
SW/SP: Sand [▼J Q

... >•■■ ■ 

r—

15.24
335.28

2E-bO7 I I 2E+07
4500

(cm)
(cm)

(cm)

Site-SpeCific Soil Parameters
1. Soil Source Zone CharaGteristics
Hydrogeology

Depth to Water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallei to 

assumed wind direction 
Length of affbcted soil parallel to 

assumed GW flow direction

?500

r~~

:•
■ /y

0.369
0.041

1.7 ■
8.6E+2.

■ 1.0E-8 -
5.0E+0 .

Help

( Print Sheet

a >

0.41
0.08 ■ 
0.33 I

. O) 

c ’E 

.■'TT'-h

-rzraT -•

[ Main Screen /
■■

[ Set Units

Predominant USCS Soil type
: or [

Total porosity
Vbiumetric water cgritent?
Volumetric air content 
Dry bulk density ■ 
Vertical hydraulic conductivity ;;

edpillary zope thickness
Net Rainfall Indltratioh

Net infiltration estimate ■ 
or NA 'I 

 Average annual precipitation
Partiiidning Parameters

Fraction organic carbon
SoilZwater pH

3. Comrharids arid Options

ja

Site Name:- Sauget Area 2
Location: Gornbiried Soil - G_l\/iLE
Corhi3l..By: Julie K? bel



RBCA Tool Kit for Chemical Releases, Version 1.3a

1 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

loUTDOOR AIR EXPOSURE PATHWAYS ■ (OHECKEittllFPATHWigACTW^^^^^^^

1) Source Medium

On-site (0 cm) On-site (0 cm)

Commercial None None Commercial None None

J
NOTE: NAF = Natural attenuation (actor 1

RBCA SITE ASSESSMENT j

Soil Cone, 
(mg/kg)

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

1.4E-t-4
1.4E-t-4
1.4E-1-4
1.4E-t-4
1.4E-1-4

3) Exposure Medium
Outdoor Air: POE Cone. (nig/mr<3) (1)/(2)

O((-site 1 r 
(0 cm)

Off-site 2 
(0 cm)

Off-site 2 
(0 cm)

2) NAF Value (irimg) 
_____ Receptor______  

Off-site 1 
(0 cm)

6.7E-3
1.5E-2
3.3E-2
4.8E-3
1.7E-1

Construction
Worker 
1.7E-1
1.6E-1
3.9E-1 
8.7E-2 
2.3E-I-0

9.6E-I-1
2.2E-I-2 
4.9E-t-2
7.0E-F1
2.5E-I-3

Constituents of Concern
Benzene___________
Chlorobenzene______
Ethylbenzene________
Toluene____________
Xylene (mixed isomers)

SOILS (15-335 cm): 
VAPOR INHALATION

I —
Site Name: Sauget Area 2 
Site Location: Combined Soil - O_MLE 
Completed By; Julie Kabel

k.

POE = Point of exposure

Construction
Worker 

5.8E4-2
1.4E-t-3
1.2E-t-3 
8.0E-P2
1.1E-I-3



RBCATool Kit for Chemical Releases, Version 1.3a

1 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

■ (CHECKED IF PATHWAY IS ACTIVE)loUTDOOR AIR EXPOSURE PATHWAYS •• :•

1) Source Medium

On-site (0 cm)On-site (0 cm)

None Commercial None NoneCommercial None

I
POE = Point of exposureNOTE: NAP = Natural attenuation factor

ftBCA SITE assessment

SOILS (15-335 cm): 
VAPOR INHALATION

Soil Cone.
(mg/kg)

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

1.4E-b4
1.4E+4
1.4E-I-4
1.4E-b4
1.4E-t-4

Constituents of Concern
Benzene___________
Chlorobenzene______
Ethylbenzene________
Toluene____________
Xylene (mixed isomers)

Off-site 2 
(0 cm)

2) NAF Value (niA3/kg) 
Receptor

Off-site 1
(0 cm)

3) Exposure Medium
Outdoor Air: POE Cone. (mg/mA3) (1)/(2)

Off-site 1 r 
(0 cm)

5.0E-t-2
7.6E-t-2 
2.8E-P3
3.9E-b2
1.4E-I-4

Olt-site 2 
(0 cm)

3.5E-2
5.2E-2
1.9E-1
2.7E-2
9.7E-1

I
Site Name: Sauget Area 2
Site Location: Combined Soil - O_RME
Completed By: Julie Kabel

Construction
Worker 

5.8E-P2
1.4E+3
1.2E-<-3 
8.0E-I-2
1.1 E+3

Construction
Worker
8.6E-1 
5.4E-1 
2.3E-hO 
4.9E-1
1.3E-t-1



RBCA Tool Kit for Chemical Releases, Version 1.3a

 ] (cm/yr)
■ r'or.

]fem/y/9\

0.01

:•

0.369
0.041Volumetric &if content 

dry bulk density
Vertical hydraulic conductivity :>

15.24
457.2

2E+07I I 2E+07 
T?5(5O

Job ID: 06105-009-302
Date: 26-Jun-03

(cm^r 
(cm^2)
(cm)

(^)
(-)c 

= E 
O D 
W O 

o

(cm)
(cm)

(<^)
(cm)
(cm'^2)

—.

.. •:

I O) 
q5 •— ~ 

> tn 

5''' 
; Tdtdl porosity

Volumetric v/afer content

Average annual precipitation
Partitioning Parameters

Fraction organic ca[rbon
Soil/waterpH 6.8

Affecteri Snil Zone
Depth to top of affected soils
Depth to bdse of Effected soils 
Affected soil area

ido!n
L

■ -  

Use Default
Valuesf Set Units

Site-Specific Soil Parameters
1. soil Source zone Characteristics
Hydrogeology

Depth to water-bearing unit 
Capillary zone thickhess
Soil column thickness

Length of affected soil parallel to 
/ /assumed wind direction 

Length Of affected doil parallel to 
assumed GW flow direction

Vadose Zone Capillaiv F ringe 
.|sw/SP: Sand 

\|/ or

4500

Site Name: Sauget Area 2
Location: Gombinefl Soil - O North_MLE

Compl. By: Julie Kj bel
General Case Construction 

<300 
; 5

295

Vapor permeability 
; Capillary zone thickness
Net Rainfall inftiifiatiqn

Net infiltration estimate 
or i NA 'I

I

fW

■■■ ■■ /

■ ■■■■■

Help

K Print Sheet J
 ■ ■

Ji I

3. Gomrnaiids and Options
  ( Main Screen 1

?.’-i7 . ■  -----------------<— <



RBCA Tool Kit for Chemical Releases, Version 1.3a

1 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

loUTDOOR AIR EXPOSURE PATHWAYS ~ ■ (GHEGKED IF PATHWAY IS ACTIVE)

1) Source Medium

On-site (0 cm) On-site (0 cm)

Commercial None None Commercial None None

NOTE: NAF = Natural attenuation factor POE = Point of exposure J

■ RBCA SITE ASSESSMENT

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

Soil Cone.
(mgykg)

1.0E+4
1.0E+4
I.OE-t-4
1.0E+4
1.0E+4
1.0E-h4

Off-site 2
(0 cm)

Off-site 2 
(0 cm)

2) NAF Value (mAS/kg)
______ Receptor_______

Off-site 1 
(0 cm)

SOILS (15 - 457 cm): 
VAPOR INHALATION 3) Exposure Medium

OuldoorAIr: POE Cone. (mg/mA3) (1)/(2)
Off-site 1 r 

(0 cm)

4.4E-F1
3.2E-F2
3.7E-f-1
5.0E-F2
3.5E-I-0
2.6E-F3

Constituents of Concern
Benzene___________
Chlorobenzene______
Methylene chloride
Ethylbenzene________
Tetrachloroethene 
Xylene (mixed isomers)

I
Site Name: Sauget Area 2
Site Location: Combined Soil - O North_MLE
Completed By: Julie Kabel

4. IE-3
3.1 E-2
3.5E-3
4.8E-2
3.4E-4
2.5E-1

Construction
Worker 

5.8E+2
1.4E+3 
4.4E+2
1.2E+3 
5.6E-I-2
1.1 E+3

Construction
Worker 
7.6E-2 
2.3E-1 
8.3E-2
4.1 E-1
6.3E-3 
2.4E+0



RBCA Tool Kit for Chemical Releases, Version 1.3a

1OF7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

■ (GHEckeb IF Pathway 16 Wivfe)IbUTDOOR AIR EXPOSURE PATHWAYS

1) Source Medium

On-site (0 cm) On-site (0 cm)

None CommercialCommercial None None None

J
1NOTE: NAF = Natural attenuation factor POE = Point of exposure

Soil Cone, 
(mg/kg)

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

6.6E-3
4.6E-2
8.3E-3 
7.2E-2
6.5E-4
3.7E-1

Constituents of Concern
Benzene___________
Chlorobenzene______
Methylene chloride
Ethylbenzene________
Tetrachloroethene
Xylene (mixed isomers)

1.0E+4
1.0E-F4
1.0E-t-4
1.0E+4
1.0E-I-4
1.0E-t-4

Olf-site 2 
(0 cm)

Off-site 2 
(0 cm)

2) NAF Value (m''3/kg) 
_____ Receptor______

Off-site 1 
(0 cm)

6.9E-F1
4.8E+2
87E+1
7.6E-I-2
6.8E-1-0
3.9E-I-3

SOILS (15 - 457 cm); 
VAPOR INHALATION 3) Exposure Medium

Outdoor Air: POE Cone. (mg/m''3) (1)/(2)
Off-site 1 r 

(0 cm)

RBCA SITE ASSESSMENT

I
Site Name: Sauget Area 2
Site Location: Combined Soil - O North_RME
Completed By: Julie Kabel

Construction
Worker 

5.8E-1-2
1.4E-I-3 
4.4E-t-2
1.2E-1-3 
5.6E-t-2
1.1E-I-3

Construction
Worker 
1.2E-1
3.4E-1 
2.0E-1
6.2E-1
1.2E-2
3.6E+0



RBCA Tool Kit for Chemical Releases, Version 1.3a

or

:■

••<■: • ■

• :•
jW

( NA )' •••
:•

• :•

V:

(

(-)
(-)

Job ID: 06105-009-302
Date: 26-Jun-03

:<■ •

15.24
914.4 . ,

2E+07 2E+07 (crtr^)
"?500" 4500

(cm)

( Print Sheet J 

Help

? ••••.;

(-)

(kg/L) 
(gm/d) > 
(cm^2) -
(cm)

0.369
0.041

1.7 
8.6E+2 
1 .OE-8 
5.0E+0

; Vadose Tjohe Gapillarv Fririge 
SW/SP: Sand

ido:6
1

(cm)
(cm)

(cm)\

300
5

295

[ Main Screen ]
................................................. ’

Set Units  Help

3. eommandond Options
Use Default

Values

' :•: • • ■ ' ■

-V. •
V'..;-.

' Ir
ISM

0.01
 6.8

:•.:

.■'T. ■. ' ■ / Y

':’■ • ■ •■:

Site-Specific $jgil Parameteh^
1. soil sourcezorie Characteristics

Hydrogediogy Getleral case Constructioh
Depth to water-bearing unit
Capillary zone thickness
Soil columri thickness

Affected Soil Zone
Depth to top of affected sdils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to 

assumed twihd direction
Length of affected soil parallel to 

: assumed GW flow djriection

0.41
0.08
0.33

Site Name: Sauget Area 2
Location: Combined Soil - P - MLE 
Compl. By: Julie Kabel

■ D> 
O ■=

i
J

J



RBCA Tool Kit for Chemical Releases, Version 1.3a

1OF7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

IdutPbbR AIR EXPdSURE PATHWAYS ■ (CHECKED li= P ATHWAV lb AbTIVE) ;• • :

1) Source Medium

On-site (0 cm) On-site (0 cm)

NoneCommercial None Commercial None None

NAF = Natural attenuation factor POE = Point of exposureNOTE:

RBCA SITE ASSESSMENT

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

Soil Cone.
(mg/kg)

SOILS (IS-914 cm): 
VAPOR INHALATION

Constituents of Concern
Benzene___________
Ethylbenzene________
Tetrachloroethene
Trichloroethene______
Xylene (mixed isomers)

Off-site 2 
(0 cm)

Off-site 2 
(Ocm)

3) Exposure Medium
Outdoor Air: POE Cone. (mg/mAS) (i)/(2)

Off-site 1 r 
(Ocm)

2) NAF Value (mA3/kg) 
_____ Receptor______

Olf-site 1 
(Ocm)

6.6E-1
8.7E-I-0
1.3E-P1
2.0E-1 
4.0E-I-1

1.3E-4
1.4E-3 
2.5E-3
3.9E-5
7.4E-3

I
Site Name: Sauget Area 2
Site Location: Combined Soil - P - MLE 
Completed By: Julie Kabel

5.2E-4-3
6.1 E+3 
5.2E-I-3
5.2E-t-3
5.4E-F3

Construction
Worker 

5.8E-t-2
1.2E-I-3 
5.6E-P2
6.3E-t-2
1.1E-P3

Construction
Worker
1.1 E-3
7.1 E-3 
2.3E-2
3.2E-4
3.7E-2



RBCA Tool Kit for Chemical Releases, Version 1.3a

1 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

IdUTQOdR AIR EXPOSURE PATHWAYS ■ (OHEekEp ip PATHWAY is;ActivE>

1) Source Medium

On-site (0 cm) On-site (0 cm)

Commercial None None Commercial None None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Date Completed: 26-Jun-03 
Job ID: 06105-009-302

Soil Cone.
(mg/kg)

2.2E-4
1.3E-2
3.0E-3
1.9E-4
7.0E-2

5.2E-t-3
6.1E-t-3
5.2E+3
5.2E-F3
5.4E-I-3

Constituents of Concern
Benzene___________
Ethylbenzene________
Tetrachloroethene
T richloroethene______
Xylene (mixed isomers)

Off-site 2 
(0 cm)

Off-site 2 
(Oom)

3) Exposure Medium
Outdoor Air: POE Cone, (mg/m'g) (1) / (2)

Off-site 1 r 
(0 cm)

2) NAF Value (m-^kg) 
_____ Receptor______  

Off-site 1 
(0 cm)

1.1E-F0
7.8E-I-1
1.5E-f-1
9.9E-1
3.8E-<-2

SOILS (15-914 cm); 
VAPOR INHALATION

1
Site Name: Sauget Area 2
Site Location: Combined Soil - P - RME 
Completed By: Julie Kabel

Construction
Worker 

5.8E-P2
1.2E-1-3 
5.6E+2
6.3E-1-2
1.1E-P3

Construction
Worker
1.9E-3
6.4E-2 
2.8E-2 
l'.6E-3
3.5E-1

RBCA SITE ASSESSMENT



RBCA Tool Kit for Chemical Releases, Version 1.3a

■ -

2. Surface Soil Column Vadose zone Caplllatv Fringe•:
SW/SP: Sand

Affecfed soil area

assumed wind direction

f. ' . NA ) or

^oil/water pH
0.01
6.8

>; ■.

>■/

0.369
0.041

f-9
(-)

300
5

295

Site-Specific Soil Parameters
i. Soil Source zone Characteri^ics @

(cm)
(cm)
(cm) :

Job ID: 06105-009-302 
Date: 26-Jun-03

(cm) 
(cm): 
(cm^2)
(cm)>

NetFi^ihfali Ihfiltr^ilbn
Net infiltratidh estimate . ■ ](em/yr)

]fcm/yr/

Predominant USCSSoiiTyfje
or

Total porosity .
Volumetric watdr content: 

:: Vplumetric air content
Drybulkdensity^^^^^^^^  ̂

: vertical hydraulic conductivity 
Vapor permeability ; 
Capillary zone thickness

0.41
0.08 B
0.33 I 

1.7 
8.6E+2 
1.0E-8 
5.0E+0

3; COmm^hdi and Options
( Main Screen )

J

Site Name: Sauget Area 2
Location: Combine^ Soil - (J North_MLE
Compl. By: Julie Kc bel

2E+07
4500

15.24
548.64

2E+07
4500

idosi 
l^/SP: Sand

( Enter Directly )
(-) 
(-) 
(^ 
(i<g/L) : 
^cm/d) 
(crn^2) 
(cm)

<
L ••

Hydrogeology General case Construction
Depth to waiter-bearing unit 
Capillary zone thickness 
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils 
Affected soil area
Length of affected soil parallel to 

assumed wind direction
Length Of affected soil parallel to 

assumed GW flow direction

:: .'

Ip fc[ Set Units
Use Default

Values
■tl

.
.1,..rX;.,;...........

Average annual precipitation 
partitioning Parameters

Traction organic carbon

Help

( Print Sheet

J
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TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

loUTDOOR AIR EXPOSURE PATHWAYS ■ (CHECKED iP PATHWAY IS ACTIVE)

1) Source Medium

On-site (0 cm) On-site (0 cm)

Commercial None None Commercial None None

NOTE: NAF = Natural attenuation factor POE = Point of exposure 1

RBCA SitE assessment

Soil Cone.
(mg/kg)

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

8.7E-F3
8.7E-t-3
8.7E-t-3
8.7E-f-3
8.7E-h3
8.7E-h3

Constituents of Concern 
Dichloroethane, 1,2-
Benzene_____________
Ethylbenzene________
Tetrachloroethene
Trichloroethene_______
Xylene (mixed isomers)

Olf-site 2
(0 cm)

Off-site 2 
(0 cm)

3) Exposure Medium
Outdoor Air: POE Cone. (mg/tn'^S) (1)/(2)

Off-site 1 r
(0 cm)

2) NAF Value (m'Wkg) 
Receptor 

Off-site 1 
(0 cm)

SOILS (15-549 cm): 
VAPOR INHALATION

3.2E-1
6.8E-1
3.5E-t-0
2.0E-t-0
1.1E-1
2.5E-F1

3.7E-5
7.8E-5
4.0E-4
2.2E-4
1.2E-5
2.9E-3

I
Site Name: Sauget Area 2
Site Location: Combined Soil - Q North_MLE
Completed By: Julie Kabel

Construction
Worker

1.1E-F3 
5.8E-P2
1.2E-t-3 
5.6E+2
6.3E-t-2
I.IE-t-3

Construction
Worker 
2.9E-4
1.2E-3 
2.8E-3
3.5E-3
1.7E-4 
2.3E-2
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TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

■ (CHECKED IF PATHWAY jg^tlVfe)loutbQOR AIR EXPOSURE Pathways

1) Source Medium

On-site (0 cm)

CommercialCommercial None None

JNAF = Natural attenuation (actor POE = Point of exposureNOTE:

RBCA SITE ASSESSMENT

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

Soil Cone.
(mg/kg)

8.5E-5
1.9E-4 
8.9E-4 
5.6E-4 
2.4E-5
6.7E-3

SOILS (IS-549 cm): 
VAPOR INHALATION

Constituents of Concern 
Dichloroethane, 1,2-
Benzene___________
Ethylbenzene________
Tetrachloroethene
Trichloroethene______
Xylene (mixed isomers)

8.7E-t-3
8.7E-F3 
8.7E-F3
8.7E-F3 

' 8.7E-t-3 
8.7E-I-3

Off-site 2 
(0 cm)

Off-site 2 
(0 cm)

None

3) Exposure Medium
Outdoor Air: POE Cone. (mg/mA3) (1)/(2)

Off-site 1 r 
(0 cm)

None

2) NAF Value (m''3/kg)
_____ Receptor______

Off-site 1 
(0 cm)

7.4E-1
1.6E-f-0 
7.8E-t-0 
4.9E-I-0
2.1 E-1 
5.8E-F1

I
Site Name: Sauget Area 2
Site Location: Combined Soil - Q North_RME
Completed By: Julie Kabel

On-site (0 cm)

Construction 
Worker
6.8E-4 
2.8E-3
6.3E-3 
8.8E-3
3.2E-4 
5.3E-2

Construction
Worker

1.1E-F3 
5.8E-P2
1.2E-F3 
5.6E-I-2
6.3E-F2
1.IE-1-3
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Site-SpecifIc Soil Parameters
■CD

••••
©

/•:

0.01:• 
6.8

Site Narpe? Saugetj Area 2
■ ■;

300
5

295

(-)

Use Default
Values

■: —■ 

 -T->

LocatidfiVtohibihetf Soil - C3 Sciuth_MLE. 
Cdn^By: jul£f^bel ■

Job ID: 06105-009-302 
^bateV ^-Jun-03

T1
-XIs'I O) 

O -E •£
S3 2) 

> m 5' 
ST^^oirmT^ds and Options
[ Main Screen )

Set Units______________

f Print Sheet

1. Soil Source Zone Characteristics
Hydrogedibgy

Depth to water-bearing unit 
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils 
Dejjth to base of affected soils 
Affected soil area 
Length of affected soil parallel to

assumed wind directidri
Length of affected soil parallel to T

assumed GW flow direction

0.369 
 0.041 

1.7 
8.'6E+2‘ 
-1.0E-8 ' 
5.0E+0 • ’

2E+07
4500

15.24
548.64

2E+07
4500

fem/ 
fem/ 
(cm'^2)
(cm) ,

Vadose Zone Capillary Fringe 
SW/SP: Sand 

\|/ or

General Case Construction 
©fem;

; (cm)

'f- dr , : -
■ Ifcmfk)

0
i
w
fW

Ifcm/d/
I (cm^2)

_______ )Sf
, ■

2. Surface Soil Cpiumh
Predominant USdS Soil type

cr Enter Directly ) [
Total porosity I
Volumetric v/ater content I
Volumetric 8.ir content : , I

 Dry bulk density. I
Vertical hydraulic conductivity ; : I
Vapor permeability < : j
Capillary zoiie thickness J / ; |

Net Rainfall Infiltraiibii
Net infiltration estimate JD ■ ■ ; [

or ( NA_____ )
Average annual precipitation [

Partitioning Pafamet^$
Fraction organic carbon 
Soil/water pH
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TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

■loutPQOR AIR EXPOSURE POTHWAYS i- ■■' ■■

1) Source Medium

On-site (0 cm) On-site (0 cm)

Commercial None None Commercial None None

J
NOTE: NAF = Natural attenuation factor POE = Point of exposure 1

Soil Cone.
(mg/kg)

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

8.7E-t-3
8.7E+3 
8.7E-I-3
8.7E-F3
8.7E-I-3

Constituents of Concern
Benzene___________
Ethylbenzene________
Toluene__________ .
Trichloroethene______
Xylene (mixed isomers)

” ■ ' ' i ’ ■ ■

? :•••

Olf-sife 2 
(0 cm)

1.5E-5
1.6E-3
7.5E-3
2.5E-6
1.1 E-2

Olf-site 2 
(0 cm)

2) NAF Value (mAs/kg)
Receptor______

Off-site 1 
(0 cm)

3) Exposure Medium
Outdoor Air: POE Cone. (mg/mftS) (1)/(2)

Off-site 1 r 
(0 cm)

SOILS (15 - 549 cm): 
VAPOR INHALATION

I
Site Name: Sauget Area 2
Site Location: Combined Soil - Q South_MLE
Completed By: Julie Kabel

1.3E-1
1.4E-t-1
6.5E-I-1
2.2E-2
9.5E-I-1

Construction
Worker 

5.8E-t-2
1.2E-I-3 
8.0E+2
6.3E-P2
1.1 E+3

Construction
Worker 
2.3E-4
1.1 E-2
8.1 E-2 
3.4E-5 
8.8E-2

RBCA SITE ASSESSMENT j
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1OF7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

loUTDObR AIR EXPOSURE PATHWAYS i (CHECKEb IF PATHWAY IS ACTIVE)

1) Source Medium

On-site (0 cm) On-site (0 cm)

Commercial None None Commercial None None

2.1E-1

J
NOTE: NAF = Natural attenuation factor POE = Point of exposure 1

RBCA SITE ASSESSMENT

Soil Cone.
(mg/kg)

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

8.1 E-5
2.3E-1

Constituents of Concern
Benzene_____________
Ethylbenzene________
Toluene_____________
Trichloroethene_______
Xylene (mixed isomers)

8.7E-b3
8.7E-t-3
8.7E+3
8.7E-I-3
8.7E-t-3

Off-site 2
(0 cm)

Off-site 2
(0 cm)

2) NAF Value (m'Wkg)
______ Receptor_______

Off-site 1 
(0 cm)

SOILS (15 - 549 cm): 
VAPOR INHALATION

3.0E-1
3.5E-F1
1.7E-t-2
5.2E-2
2.5E+2

3) Exposure Medium
Outdoor Air; POE Cone. (mg/m^S) (1)/(2)

Off-Site 1 
(0 cm)

3.4E-5
4.1 E-3
1.9E-2
5.9E-6 
2.9E-2

I
Site Name: Sauget Area 2
Site Location: Combined Soil - Q South_RME
Completed By: Julie Kabel

Construction
Worker 

5.8E-I-2
1.2E-t-3 
8.0E-F2
6.3E-I-2
I.IE-t-3

Construction
Worker 
5.2E-4 
2.9E-2
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t

Site-Specific Soil Pararheters

• •••. •
{ Enter Directly )

•;

4500 Vapor permeability^50^

|(czn4</9
NA ) 

t-''

:: ■-

; ■?3. Commands 0pd Options

• : -L'

0.35
0.010(dm)

Use Default 
Values

15.24
792.48

300
29

271

Job ID: 06105-009-302
Date: 26-Jun-03

'-^1- :- ■

Site Name: SaugetlArea 2
Location: Combined Soil - R_MLE 
Compl. By: Julie Kabel

_(cm) 
_(cm)

(cm)

------------------ < - ■

Net infiltration estimate 
: or . .

o'' ■ .

Partitioriing Parameters
Fraction organic carbon
Soil/waterpH

2. Surface soil column
Predominant USbS Soil type

0.01

(-)
(-) 
(i<g/i-) 
(em/d) 
^cm'^2)
(cm)

Capillary zone thickness 
Soil column thickness 

Af^i:ted Soil Zone

Depth to base of affected soils 
Affected soil area
Length of affected soil parallel to 

assumed wind direction 
Length Of affected sOil parallel to 

assumed GW flow direction

bepith to top of affected soils

/ or ■ ___ _i
Average annual precipitation

■■■ ----------------------------------■

■4

1. Soil source Zone Characteristics
:; Vadose Zone Capillary Fringe

CL: Silty Clay

If

or
Total porosit/
Volumetric water dontent 

V: Volumetric air content 
Dry bulk density 4
Vertical hydiaulic cohductivity : <

Capillary zone thickness 
Net Rainfall Ihfiltraiion

—► .■■■■

6.8
S4'. tV;

X Main Screenjy

f Set Units 1.
;

■ -'i' _______________________________________ ■

;( Print Sheet

Help 1?

(-) ■

5; - ■

2E+07 2E4^ (cm^)

Hydrogeology
Depth to water-bearing unit

General Case Construction



RBCA Tool Kit for Chemical Releases, Version 1.3a
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TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

[outdoor air exposure pathways ZJ■ (CHECKED IF PATHWAY IS ACTIVE)

1) Source Medium

On-site (0 cm) On-site (0 cm)

Commercial None None Commercial None None

POE = Point of exposureNOTE: NAF = Natural attenuation factor

Soil Cone.
(mg/kg)

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

SOILS (15-792 cm); 

VAPOR INHALATION 3) Exposure Medium
Outdoor Air: POE Cone, (mg/m'^3) (1)/(2)

Off-site 1 r
(0 cm)

Off-site 2 
(0 cm)

2) NAF Value (m''3/kg)
______ Receptor_______  

Off-site 1 
(0 cm)

Off-site 2
(0 cm)

Construction
Worker
1.3E-4 
7.4E-4 
2.7E-4
1.2E-3 
5.6E-3
1.1 E-4
1.7E-4 
7.2E-3 
5.8E-3 
2.6E-2
1.1E-3

Constituents of Concern 
Trichloroethane, 1,1,2- 
Dichloroethane, 1,2- 
Dichloroethene, cis-1,2-
Benzene_____________
Chlorobenzene_______
Chloroform___________
Ethylbenzene_________
Tetrachloroethene
Toluene_____________
Trichloroethene_______
Xylene (mixed isomers)

I 
Site Name: Sauget Area 2
Site Location: Combined Soil - R_MLE 
Completed By: Julie Kabel

RBCA SitE ASSESSMENT

2.7E-5
1.5E-4 
5.4E-5
2.4E-4
1.1E-3 
2.2E-5
3.5E-5
1.4E-3
1.2E-3 
5.2E-3 
2.2E-4

6.3E-P4
1.1E-I-5
1.2E-P5
1.1 E+5 
2.1E-f-5
1.3E-F5 
2.6E-t-5
1.5E-P5
1.5E-P5 
4.8E-P4 
2.1E-f-5

1.7E-f-0
1.7E-P1
6.2E-t-0
2.6E-I-1 
2.3E-P2 
2.8E-t-0 
g.OE-f-O 
2.2E-f-2
1.8E-P2 
2.5E-t-2 
4.5E-t-1

Construction
Worker

1.3E-P4 
2.3E-I-4 
2.3E-P4 
2.2E-P4 
4.1E-P4 
2.5E-t-4 
5.2E-f-4
3.1E-P4
3.1E-P4 
9.7E-I-3 
4.2E-F4



RBCA Tool Kit for Chemical Releases, Version 1.3a

1OF7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

■ (CHECKED IF PATHWAY IS ACTIVE)[outdoor AIR EXPOSURE PATHWAYS

1) Source Medium

On-site (0 cm)On-site (0 cm)

None None CommercialCommercial

I
1POE = Point of exposureNOTE: NAF = Natural attenuation factor

RBCA SITE ASSESSMENT

Off-site 2 
(0 cm)Soil Cone, 

(mg/kg)

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

Constituents of Concern 
Trichloroethane, 1,1,2- 
Dichloroethane, 1.2- 
Dichloroethene, cis-1,2- 
Benzene_____________
Chlorobenzene_______
Chloroform___________
Ethylbenzene________
Tetrachloroethene
Toluene_____________
Trichloroethene_______
Xylene (mixed isomers)

Off-site 2 
(0 cm)

None

2) NAF Value (m''3/kg)
_____ Receptor______

Off-site 1 
(0 cm)

Construction
Worker 

_r3E+£^ 
2.3E-t-4 
2.3E-f-4 
2.2E-t-4 
4.1E-f-4 
2.5E-i-4 
5.2E-t-4
3.1 E+4
3.1E-b4 
9.7E-F3 
4.2E-I-4

3) Exposure Medium
Outdoor Air: POE Cone. (mg/m^3) (1)/(2)

Off-site 1 r 
(0 cm)

None

I
Site Name: Sauget Area 2
Site Location: Combined Soil - R_RME 
Completed By: Julie Kabel

SOILS (15 - 792 cm): 
VAPOR INHALATION

5.0E-5
2.9E-4
1.2E-4 
4.8E-4 
2.8E-3
3.9E-5
6.2E-5
2.9E-3 
2.0E-3 
4.5E-2
4.2E-4

6.3E-t-4
1.1E-t-5
1.2E-b5
1.1E-P5 
2.1E-t-5
1.3E-t-5 
2.6E-I-5
1.5E+5 
1.5E-I-5 
4.8E-f-4 
2.1E-I-5

3.2E-F0 
3.3E-I-1
1.4E-I-1 
5.2E-t-1 
5.9E-t-2 
4.9E-I-0
1.6E-t-1 
4.5E-I-2
3.2E-I-2 
2.2E-f-3 
8.9E-f-1

Construction
Worker 
2.5E-4 
1.4E-3 
5.9E-4 
2.4E-3 
1.4E-2
1.9E-4
3.1 E-4 
1.4E-2
1.0E-2 
2.3E-1
2.1 E-3
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/
•:dr

](cm/yr)

5

• : •:
■■■S'

(-)

(-)

\(k9/L) 
\(cm/d)

0.01
6.8

—► 

Job ID: 06105-009-302
Date: 26-J’un-03

(cni) 
(cm) 
(cmr<2)
(cmh

I

(em'^2)
(cni)

0.35
0.010

Affected (Soil Zone
Depth to top of affected soils 
Depth to base of affected soils 
Affected soil area
Length of affected soil parallel to 
■ assumed wind direction 
Length of affected soil parallel to 

assumed GW flow direction

300
29

271

Vadose Zdrie CapillaiV Fringe 
CL: Silty Clay M

3. ephimand$ arid Options 
[ Main Screen )•

Set Units■ t____
-

2E+07
4500

Use Default 
Values

■ •:

••••

Net l^ainfali Infiltration
Net infiltration estimate ; /

or 1 NA
Average annual precipitation 

PaHitiqning Parameters
Fraction organic carbon
SoilZwaterpH

I O) 

.2 -c "c

15.24
304.8

2E-t-07 
4500

Site^Specif ic Soit Parameters
1. Soil source zone Characteristics Q
Hydrogeology ------- -

Depth to water-bearing unit
capillary zone thickness
Soil column thickness Total porosity :

Volumetric vrater content 
Volumetric air content i 
Dry bulk density
Vertical hydraulic conductivity 
Vapor perrneabiiity
Capillary zone thickness

General Case Construction 
-fem}

(cm)
0.36

0.34 H
0.02 I 

1.7 
8.6E-3
1.0E-13 
2.9E+1

s'l' ■? •' 

' '

__________
...

Site Name: Sauget Area 2
Lbcatioh: Combine 1 Soil - S_MLE
Compi. By: Julie K; hel

........
■■ .........................- ?■■ ■<'■ ..

) ( Print Sheet

a 1:
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1 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

IbutbboR AIR EXPOSURE Whways ■ (GHEOKEb IF pathway IS ACTIVE)

1) Source Medium

On-site (0 cm) On-site (0 cm)

Commercial None None Commercial None None

NAF = Natural attenuation factor POE = Point of exposureNOTE:

RBCA SITE ASSESSMENT

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

Soil Cone, 
(mg/kg)

Constituents of Concern 
Methyl-2-pentanone, 4-
Benzene___________
Chlorobenzene______
Methylene chloride
Ethylbenzene________
Tetrachloroethene
Toluene____________
Trichloroethene______
Xylene (mixed isomers)

Off-site 2 
(0 cm)

3) Exposure Medium
Outdoor Air: POE Cone, (mg/m'^) (1)/(2)

Off-site 1 
(0 cm)

2) NAF Value (m'«/kg) 
_____ Receptor______  

Off-site 1 
(0 cm)

Off-site 2 
(0 cm)

1.2E-3
8.4E-5
8.7E-3

SOILS (15-305 cm): 
VAPOR INHALATION

2.0E-F4
1.1E-t-5 
2.1E-t-5
6.6E-P4 
2.6E-F5
1.5E-f-5
1.5E-t-5 
4.8E-t-4 
2.1E-f-5

I
Site Name: Sauget Area 2
Site Location: Combined Soil - S_MLE 
Completed By: Julie Kabel

5.1 E-3
1.1E-4
1.3E-3 
2.5E-4

1.0E-I-2
1.2E+1
2.7E-t-2
1.6E-t-1
3.0E-I-2
1.3E+1
1.3E-t-3 
5.4E-I-1
1.8E-t-3

Construction
Worker 

4.1E-P3 
2.2E-t-4 
4.1E-I-4
1.3E-f-4 
5.2E-P4
3.1 E+4
3.1E-P4 
9.7E-P3 
4.2E-F4

Construction
Worker 
2.5E-2 
5.4E-4
6.4E-3
1.2E-3 
5.8E-3 
4.2E-4 
4.4E-2 
5.6E-3 
4.2E-2

1.1 E-3 
8.4E-3



RBCA Tool Kit for Chemical Releases. Version 1.3a

1 OF 7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

loUTDQQR AIR EXPOSURE PATHWAYS (CHECKED IKPATHWAY IS ActiVE) J
1) Source Medium

On-site (0 cm)On-site (0 cm)

Commercial None CommercialNone None None

I
NAF = Natural attenuation factor POE = Point of exposure 1NOTE:

. RBCA SITE ASSESSMENT

Construction
Worker

Soil Cone.
(mg/kg)

Date Completed: 26-Jun-03 
Job ID: 06105-009-302

2.0E-2
3.2E-4 
5.8E-3 
8.6E-4 
4.2E-3
2.1 E-4
3.9E-2
5.0E-3
3.5E-2

Constituents of Concern 
Methyl-2-pentanone, 4-
Benzene_____________
Chlorobenzene_______
Methylene chloride 
Ethylbenzene_________
Tetrachloroethene
Toluene_____________
Trichloroethene_______
Xylene (mixed isomers)

SOILS (15-305 cm): 

VAPOR INHALATION

Off-Site 2
(0 cm)

Off-site 2 
(0 cm)

2) NAF Value (m''3/kg)
______ Receptor_______  

Off-site 1 
(0 cm)

3) Exposure Medium
Outdoor Air: POE Cone. (mg/m^3) (1)/(2)

Off-site 1 
(0 cm)

4.0E+2
3.5E-F1
1.2E-t-3 
5.7E-k1
1.1 E+3
3.3E-1-1
6.0E+3 
2.4E-F2 
7.3E-t-3

I
Site Name: Sauget Area 2
Site Location: Combined Soil - S_RME 
Completed By: Julie Kabel

Construction
Worker

4.1 E+3 
2.2E+4 
4.1E+4
1.3E+4 
5.2E+4
3.1 E+4
3.1 E+4 
9.7E+3 
4.2E+4

2.0E+4
1.1 E+5
2.1 E+5
6.6E+4 
2.6E+5
1.5E+5
1.5E+5 
4.8E+4
2.1 E+5

9.9E-2
1.6E-3 
2.9E-2 
4.3E-3
2.1 E-2
1.1 E-3
1.9E-1
2.5E-2
1.7E-1



RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific soil Parameters
Hydrogeology 2. Surface Soil Column

•

:•

•A'.

}•:

1

0.041

Use Default
Values

...... .

••

0
(^)

•: '' ' •

Job ID: 06105-009-302
Date: 1-Jun-03

3. CoiTimands arid Ojitioris

(kg/l-)::
(cm/d)

{cm)

c
O 3 
W o

O

J. m .— •— 
§25

fl

Site Name: Sauget Area 2 
Location: Q-AA-Uh6-24
Compl. By: Julie Kabel

IB-
(Cm^2)jw

■ • 'I

ose Zone Cabillarv FHhge
SW/SP: Sand

Set Units

fP^buIkdensit/^ 
Vertical hydraulic condUcliyity 
Vapor permeability 
Capillary zbhe.'thickne88'>:::

I^^RatMrihfin^^^ 
: Net ihfiltration estimate j . f ■. / - y , 

or ' ■: '
Average annual precipitation 

Partitioning Parameters
Fraction: organic carbon
Soil/water pH

I ■ ■ ■ NA -) •

E

4

General Case Constructiph
Depth to water-bearing unit l^^ 579J£
Capillary zorie thickness HUBIi

; Soilcolumri 'thickribsC^ ■ 1 \ '
Af^t^ Soil Zone

Depth to top of affected soils
Depih to baseB affected soils 
Affected Coil Cfea
Lerigth of affected soil patbllel to

Lehgth of affected soil paMliel to 
assumed GW flow direction

1 i Soil Source Zone Characteristics @

>ir...•:•• •

.______ ■' ■'■.Var

Preddmiiiarif USCS^dii type
' \ 'dir ,

total porosity
I Volumetric water content ■ 

Volumetric air content ?

0.01
6.8

:( Print Sheet

Help

:•

( Enter Directly )
■■■■■■■

if Main Screen 1?

M
14
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5 OF 7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

loUTDOOR AIR EXPOSURE PATH WAYS ■ (CHECKED IF PATHWAY IS ACTIVE)
■■■

On-site (0 cm) On-site (0 cm)

None Commercial NoneCommercial None None

4.8E-1 1.2E+4 4.0E-5

POE = Point of exposureNOTE: NAF = Natural attenuation factor

RBCA SITE ASSESSMENt

Groundwater
Cone. (mg/L)

Date Completed: 1 -Jun-03 
Job ID: 06105-009-302

GROUNDWATER: VAPOR
INHALATION

Constituents of Concern 
[Benzene

Exposure Concentration
1) Source Medium

Off-site 2 
(0 cm)

2) NAF Value (ny'3/L) 
Receptor
Off-site 1 

(0 cm)
Off-site 2 

(0 cm)

3) Exposure Medium
Outdoor Air: POE Cone. (mg/m^'S) (1)/(2) 

Off-site 1 
(0 cm)

■ ■■

I
Site Name: Sauget Area 2 
Site Location: Q - AA-Q-6-24 
Completed By: Julie Kabel
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;•;

■:

( Enter Directly ) :•

assumed GW flow direction
:•

•:

ISet Units

1-28

1.0E-13
2.9E+1

Job ID: 06105-009-302
Date: 1-Jun-03

Site Name: SaugetjArea 2 
Location: R - AA-R
Compl. By: Julie K^bel

I

PE:: > ■,

I fem/
IM

Depth to water-bearing unit 
capillary zone thickness 
Soil column thickness 

Affbbted Soil Zone
Depth to top of affected soils

(-)
(-)

:■ >

(kg/L) 
(cm/d) 
(cm^2)
(cm)

0.36
■ 0.35
H 0.010

or
■

I □)

=

Total porosity
Volumetric water content 
Volumetric air content
Dry bulk densityDepth to base of affected soils

Length of affected soil parallel to

0.34
0.02

1.7
8.6E-3

2. Surface Soil Qplurnri
Predominant Uses Soil Jyfie

Print Sheet j 

Help

Vertical hydiaulic conductivity ■ 
y
tiapillary zone thickfieisis:

Net FtainM Infilti^iidn 
■ Net infiltration estimate ' ■ /"

■ : dr __________
Average annual precipitatloh 

PartiiipningParameten^
Fraction organic carbon J 
Soil/water pH

Use Default
Values

(.■ NA ■ )

(cm) [ 
(cm) 
(cm'^2) 
(cm/

Site-Specifib Soil Pararneters
1. Soil Source Zone Characteristics “

Hydrogeology General case Construction

i Affected soil area
Length of affected soil parallel to 

assumed wind direction
Length of affected soil parallel to [

■■■■■<■■■ >■■ ■ < . ■ ■ ■■■

■'. <■ .

J-)

Vadbse Zone GaDlliarv Fringe 
'cL: Silty Clay [Vj Q

3'’'OK.-
■ g- ■■ <:

0.01
6.8

- -

3. Commands and Options
....................................<■■■■ - ......................................................

Main Screen )

I......



I
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5 OF

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

IbUTDOOR AIR EXPOSyRE PATHWAYS ■ (CHECKED IP PATHWAY is AbtlVE)

On-sile (0 cm) On-site (0 cm)

CommercialCommercial None None None None

5.8E-7

NOTE: NAP = Natural attenuation factor POE = Point of exposure

RBCA SITE ASSESSMENT

GROUNDWATER: VAPOR
INHALATION

Off-Site 2
(0 cm)

Date Completed: 1-Jun-03 
Job ID: 06105-009-302

1.8E-7
1.7E-8

2.9E-t-6
1.9E-t-5
3.4E-F6

Constituents of Concern 
Benzene___________
Chloromethane
Chlorobenzene

Exposure Concentration
1) Source Medium

Groundwafer
Cone. (mg/L)

2) NAF Value (ny<i/L) 
Receptor
Off-site 1 

(0 cm)

3) Exposure Medium
Outdoor Air: POE Cone, (tngfm'^) (1) /(g)

Off-site 2
(0 cm)

Off-site 1 
(0 cm)

I
Site Name: Sauget Area 2 
Site Location: R - AA-R-1-28 
Completed By: Julie Kabel

5.1 E-1
3.2E-3
2.0E-I-0
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/•

2i Surface soil C0luinh ■•••. ■

: S\N/SP: Sand
( Enter Directly )

:•or

: ■; •• • •

•;

Length of affedted Sdil parallel to
, »' ■ . ■ i • i’l- assumed GW flow direction ; :• •

■ •

OT o

> O> m
:••• •:■ >■ .■■ •

0.369
0.041

(-) ■ .

Use Default 
Values

Job ID: 06105-009-302 
Date: 1-Jun-03

Site Name: Sauget Area 2 
Location: Leachate O 
Compl. By: Julie Kabel

____________________________ : ■ 

■■■

•< 4?^dr
■ ' ■. •.

Vaddse Zone Cdpillarv Fringe
Predominant USCS Sbi/ tyfie

■ or-\ ■: " ■ '

: Total porosity H
Volumetric w'ater conterit ■ ; ;

Net infiltration estimate 
■'■■■ or

Set Units

■ .’•<; ;•\ .

:v: ■ : .:... • •• •

• •• • < ':.■■■

I O)

2 -E -E
S => • •

Ifcm} 3 
j:
0
69

LW
I fGm/c9

.6^ ::

0.41
0-08 H 
0-33 I 

1.7 
8.6E-^2 
1.0E-8 
5.0E+0

».; • ■■

SiterSpepif ic Soil Paratpei^rs *
1. soil Source Zone Qharacteristios @ 
Hydrogeology General case Coristructidn . f

60.96Depth to Water-bearing Unit 
Capillary zphe thickness 

: Soil cdiumri thickhass 
Affected Soil Zone 

Depth to top of affected soils : 
: ■ Depth itd base of affected soils ■ 

Affected soli arpa
Len^h of affected soil parallel td 

assumed wirid directiori ■

0.01
6.8

. : ( Print Sheet )

]!
■■■ 7:;.

y-:- : •••••

C 

E O 3 rA rr

o • • • ••3< Cornrnancls and OptiOris 
j[ Main Screen

I
7.:? ' ■■■■■■

V <

Vdlumetric air content 
: : Dry bulk derisity

: H i Capillary zope thickness ’ 
i^ef Rainfall ihditfatigfi

. a a ■ ir'at'a : a* ■■■ ■ 'ia.. a .

'r -6,-NA;'-
Average annual predipitatidn:

PaHliigning Parameters
Fraction organic carbon 

: Sdil/wiater pH



RBCA Tool Kit for Chemical Releases, Version 1.3a

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

■ (CHECKEb iF PATHt^loUTPObR AIR EXPOSURE PATHWAYS ' ■ ■■ ■

On-site (0 cm)On-site (0 cm)

Commercial None None Commercial None None

I
NAF = Natural attenuation factor POE = Point of exposureNOTE:

RBCA SITE ASSESSMENT

Date Completed: 1-Jun-03 
Job ID: 06105-009-302

GROUNDWATER: VAPOR
INHALATION

9.0E-5
3.7E-5
1.2E-4

Exposure Concentration
1) Source Medium

Constituents of Concern
Benzene___________
Methyl-2-pentanone, 4- 
Chlorobenzene

2) NAF Value (mM/L) 
Receptor
Off-site 1 ~

(0 cm)
Off-site 2

(0 cm)
Off-site 1

(0 cm)Groundwater
Cone. (mg/L)

3) Exposure Medium
Outdoor Air: POE Cone. (mg/m'^S) (1)/(2)

Off-site 2
(0 cm)

1.0E-t-4
5.6E+3
1.5E-F4

I
Site Name: Sauget Area 2 
Site Location: Leachate O 
Completed By: Julie Kabel

9.2E-1
2.1E-1
1.7E-F0
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Site-Specifto Soil Parameters

{ Enter Directly ) ; L

Vertical hydraulic conductivity:•

assumed GW flow direction; •:
( NA ~ J 

•••

Ts'n':i

J.-i'

1
?■ :

0.369
0.041

Use Default 
Values

assumed wind direction
Length of affected soil paraliel to

:■ (cm): 
(cm^2): 
(cm) /

0.01
6.8

|[ Main Screen }' 

Set Units5r
■ ■ V Z :■

■:' ■'

Job ID: 06105-009-302 
Date: 1-Jun-03

Ifcrh;
Ifcm;

](crn/yf/

(^)<
(■) ■

.

VhRdr permeability 
; Gapiiiaty zone ihickneiss 

Net Rainfall Infiltr^hih
Nat infiflration estimate

Of-:

Average annual precipitation

■ O)
215 r* 
> o —'

2i Surface Soil CpIurnn
Pradpfhinant uses Soli typk

1. Soil Source zone Characteristics
Gerieral Case Construction

I 243.84

Site Name: Sauget J^rea 2 
Location: Leachate p 
Compl. By: Julie Ka^bel

Pdfiitiohihg Parameters
Fraction organic carbon <
Soil/waterpH

: O'" 
Total porosity 
Volumetric watei- content 
Volumetric air content ; 
Dry bulk density

(-) 
(-)
(^: 
^^kg/L) 
f(cm/d) 
(cirr^^) 
\(gm)

J Print Sheet J

-f Help ^z . 
- I ■

3. Commands and Options

Z - ' > *—

Affected soil area
Length of affected soil parallel to

VadoseZohe Capillary Frjride 
. SW/SP: Sand

Z?^^

I -■

I - . Z- • : •

Hydrogeology
Depth to water-bearing unit 
Capillary zone thickness
Soil column thickness

Affected Sdil Zone
Depth to top of affected soils: 
Depth to base of affected soils

ZZ<
.■... .•■•..•

\ .
■{H
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SOF7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

■ (CHECKEb IF PATHW is AbTIVE)loutbbORi AilR EXPOSURE PATHWAYS :<■

On-site (0 cm) On-site (0 cm)

CommercialCommercial None None None None

NAF = Natural attenuation factor POE = Point of exposureNOTE:

RBCA SITE ASSESSMENT

Groundwater
Cone. (mg/L)

Date Completed: 1-Jun-03 
Job ID: 06105-009-302

Exposure Concentration
1) Source Medium 2) NAF Value (nVXt/L) 

Receptor
Off-site 1 

(0 cm)
Off-site 1 

(0 cm)

GROUNDWATER; VAPOR
INHALATION

Off-Site 2 
(0 cm)

3) Exposure Medium
Outdoor Air; POE Cone. (mg/m^'S) (1) / (2)

Off-Site 2
(0 cm)

Constituents of Concern 
Dichloroethane, 1,2- 
Methyl-2-pentanone, 4- 
Acetone_____________
Benzene____________
Chlorobenzene_______
Methylene chloride 
Tetrachloroethene 
Trichloroethene

2.1 E-M
1.5E-P4
1.5E+5
I.IE-t-4
1.6E-I-4
1 ■5E-b4 
5.5E-t-3
2.3E+3

1.0E-4 
4.9E-5 
9.6E-6
3.9E-5 
7.2E-5
3.2E-6
1.5E-5 
8.7E-6

2.2E+0 
7.5E-1
1.4E+0 
4.3E-1
1.2E-P0 
4.7E-2
8.3E-2 
2.0E-2

I
Site Name: Sauget Area 2 
Site Location: Leachate Q 
Completed By: Julie Kabel
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Site-Specific Soil P’ararrieters

©
( Enter Directly )

;•
..5

^(cm/yr)

•:•
■ -y •••• •••

 ' '■•••

1

•••

Use Default
Values

■ M

:T.

(-)

'• •:

Site Name: Sauget'Area 2 
Location: Leachate R
Compl. By: Julie Ke bel

Job ID: 06105-009-302 
Date: 1-Jun-03

ai. :

(-)
(-)
(-) V 

(W 
i[cm/d): 
(em^2) 
(G(ri) .

2. Surface Soil Golumri
F^edpniin^htUSCSSb^^^

Main Screen )

1. Soil source Zone Characteristics 
Hydrogeoidgy

Depth to water-bearing unit

Set Units

= E 
(fi -5 

O

ferr?)

 ■: ■

■ ■ . a ■ . 

0.01
6.8

0.369
0.041

1.7 
8.6E+2 
1 .OE-8 
5.0E+0

General Case Coristructlori 
54a^

iL 
0) .— ."t^ IF 

VadbseZone Gaplllarv Fringe
SW/SP: Sand

Net infiltration estihhate -J 
or ' tX .a,,.,..

Average annual precipitation 
Partitioning Parameters

Fraction organic carbon
Soil/watef pH

:• ■

' or
Tptalporosity
Volurrietric water content

J: Volumetric air content'
Dry bulk density
Vertical: hydraulic coridUctiyity ;
Vapor permeability .
Capillary zone thickness

Net RaihfaUihfiiiraiidh 

(- '-NA ' > 

dapillary zone thickness 
■Soil column thickness;

Depth to top of affected soils ;/; 
pbpth to base of affected soils : 

/ Affected soil area 
: Lbngth pf affebted soil parallel to

Lbngth ofaffected/SOil parallel to 
assumed GyV: flow direction

■^/yS;.:^
./■;■■■/ ■ ■ ■■■"•

3; Cdrnrnands and Options
( Print Sheet

1^-
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TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

■ '->■ i:.■: :■■■

On-site (0 cm) On-site (0 cm)

NoneCommercial None None Commercial None

J
NAF = Natural attenuation factor POE = Point of exposure 1NOTE:

RBCA SITE ASSESSMENT

Date Completed: 1-Jun-03 
Job ID: 06105-009-302

GROUNDWATER: VAPOR 
INHALATION

Groundwater
Cone. (mg/L)

Exposure Concentration
1) Source Medium 2) NAF Value (ny'ti/L) 

Receptor
Off-site 1 ~

(Oom)
Off-site 2 

(0 cm)
Off-site 2 

(0 cm)

2.0E-3
3.8E-3
7.3E-5
1.0E-4 
5.7E-4 
7.3E-5
1.4E-4
1.1E-4 
5.6E-3
1.9E-3
5.1 E-2

Constituents of Concern 
Dichloroethane, 1,2- 
Dichloroethene, cis-1,2.- 
Methyl ethyl ketone 
Acetone____________
Benzene___________
Chlorobenzene______
Chloroform__________
Methylene chloride 
Tetrachloroethene 
Toluene____________
Trichloroethene

|bufbbOR AIR EXPOSURE PATHWAYS

3) Exposure Medium
Outdoor Air: POE Cone, (mg/m'^3) (1)/(2) 

Off-site 1 
(0 cm)

1
Site Name: Sauget Area 2 
Site Location: Leachate R 
Completed By: Julie Kabel

5.0E-f-1
1.3E-P1 
7.9E+0 
3.2E-t-1
6.8E-t-0
1.3E+0 
2.0E+Q
1.9E-f-0 
3.3E-P1 
2.1E+1
1.5E-t-2

2.5E+4
3.5E-t-3
1.1E-I-5
3.1E-I-5
1.2E-t-4
1.8E-f-4
1.4E-t-4
1.7E-I-4 
5.9E+3
I.IE-f-4 
2.9E-I-3



APPENDIX M

RISK CALCULATION SPREADSHEETS

MTERAf/ST/ONAL

August 31. 2003 
Revision 0

Indoor Industrial Worker 
Outdoor Industrial Worker 

Trespassing Teenager 
Construction Worker 
Recreational Fisher

Sauget Area 2 
HHRA - RI/FS



Indoor Industrial Worker

August 31, 2003
Revision 0

Sauget Area 2 
HHRA - RI/FS /NTERNAT/ONAL I



ENSR International

[ Receptors Evaluated:

RME Indoor Industrial Workerieceptor:

Units

RME indoor air\assum

Calculated : 
Value I

1.6
70
8

250
25
25
70

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer) 
Lifetime

RME Indoor Industrial Worker 
RME Indoor Industrial Worker 
RME Indoor Industrial Worker 
RME Indoor Industrial Worker 
RME Indoor Industrial Worker 
RME Indoor Industrial Worker

f Assumed 
Value

■■ASSUNiPTi6NSFOR''iN^^^
INHALATION OF INDOOR AIR

August 31, 2003 
Revision 0

SAUGET AREA 2 RI/FS 
RME

8.00E+00
6.85E-01
3.57E-01
1.00E+00

(m’ air/hou j 
(kg) 
(hrs/day) = 
(days)/365 (days) = 
(yrs)/70(yrE) = 
(yrs)/25(yrs.) = 
(years)



ENSR International

RME air\cancer
August 31, 2003 

F 0

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1
NA
NA 
NA
NA

1
NA

0.66
1
1
1

NA 
1

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER-RME

Unit Inhalation 
Concentration Absorption

Cancer Risk - 
Inhalation

4.47E-02
NA
NA
NA
NA

4.47E-02
NA

2.95E-02
4.47E-02 
4.47E-02
4.47E-02

NA
4.47E-02

4.07E-03
NC
NC
NC
NC

3.44E-04
NC

2.38E-03
2.82E-04
7.36E-05 
9.39E-04

NC
1.79E-02

9.10E-02
NA
NA
NA
NA

7.70E-03
NA

8.05E-02 
6.30E-03 
1.65E-03 
2.10E-02

NA
4.00E-01

4.47E-02
NA
NA
NA
NA

4.47E-02
NA

2.95E-02 
4.47E-02 
4.47E-02 
4.47E-02

NA
4.47E-02

Constituent_____________
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

Inhalation Lifetime
Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor RME Indoor Industrial Worker Daily Dose - Inh.
(mg/m^ air) Factor (mg/kg-day)''(mgZkg-day) (mg/kg-day)



ENSR International

Mid
Reference

Risk (per mg/m®) (mgZm^) RiskRisk Risk Risk Risk Risk

7.37E-06

7.01E-07

2.53E-05

2.17E-04

6.02E-05

Total: 8.72E-09 6.98E-08 NCOPC 1.10E-08 1.21E-06 1.01 E-07

RME Indoor airXc scale

TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

2.51E-05
1.27E-05

NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4.72E-07
2.00E-06
2.70E-08

August 31,2003 
Revision 0

Notes:
~ Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.

NCOPC 
NCOPC
NCOPC
NC

NCOPC
1.10E-08
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

1.75E-05
9.29E-05

Constituent______________
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Melhyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane 
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

4.07E-03
NC 
NC
NC
NC

3.44E-04
NC

2.38E-03 
2.82E-04 
7.36E-05 
9.39E-04

NC
1.79E-02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
8.72E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
8.64E-09

NC
NCOPC 
6.1 IE-08 
NCOPC 
NCOPC
NCOPC 
NCOPC

3.18E-05
1.62E-05

8.28E-07
4.65E-07
3.66E-05
1.87E-05

3.00E-08
NCOPC
NCOPC
NC
NC

1.26E-08
NC

NCOPC
NCOPC
1.29E-09
8.73E-08
NCOPC
1.08E-06

1.16E-06
7.98E-06
3.02E-06
4.82E-06

2.06E-08
2.70E-06
1.58E-06
1.88E-06

1.92E-09
NC
NC

NCOPC 
NC

9.30E-10
NC

4.48E-09
NCOPC 
8.53E-11 
7.49E-09
NC

8.62E-08

Leachate
Q 

EPC
Q - AA-Q-6-24 
EPC

Shallow 
O-AA-O-1-16 
EPC

R 
EPC 

(mg/m^)
R-AA-R-1-28
EPC 

(mg/m5
______ O
EPC 

(mg/m^)



ENSR International

Unit Inhalation

RME air\noncancer
August 31, 2003 

F 0

SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER-RME

1
NA

1
1

NA
1
1
1
1
1
1
1
1

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

In Air Adjustment
(mg/m’ air)

Hazard
Index - 

InhalationConstituent_____________
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

1.25E-01
NA 

1.25E-01
1.25E-01

NA
1.25E-01 
1.25E-01
1.25E-01
1.25E-01
1.25E-01 
1.25E-01 
1.25E-01
1.25E-01

1.40E-03
NA 

2.86E-01 
8.57E-01

NA 
8.57E-03 
1.70E-02
1.43E-02 
2.57E-02
8.60E-01 
1.70E-01 
1.14E-01
1.00E-02

Inhalation Chronic
Concentration Absorption Reference ADDinh Average

Dose RME Indoor Industrial Worker Daily Dose-inh 
Factor (mg/kg-day)(mg/kg-day) (mg/kg-day)

1.2oE-01
NA

1.26E-01 8.95E+01
NA NC

1.25E-01 4.38E-01
1.46E-01

NC 
1.25F-01 1.46E+01
1.2r)E-01 7.37E+00
1.25E-01 8.76E+00
1.25E-01 4.87E+00 
1.2!5E-O1 1.46E-01
1.25E-01 7.37E-01
1.25E-01 1.10E+00
1.25E-01 1.25E+01
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Mid
Reference R-AA-R-1-28

HQ (per mg/m^) HQ HQ HQ HQ HQHQ

7.37E-06

7.01 E-07

2.53E-05

2.17E-04

6.02E-05

Total HI; 3.70E-04 1.52E-03 NCOPC S.84E-04 2.16E-03 1.80E-04

RME indoor air\nc scale

4.72E-07
2.00E-06
2.70E-08

2.06E-08
2.70E-06
1.58E-06
1.88E-06

TABLE
POTENTIAL HAZARD INDEX
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3.70E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3.67E-04
9.36E-05
NCOPC
1.06E-03
NCOPC
NCOPC
NCOPC
NCOPC

I

NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC

1.16E-06
7.98E-06
3.02E-06
4.82E-06

NCOPC
NCOPC 
NCOPC 
1.02E-07
NCOPC 
4.65E-04 
1.19E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Notes:
~ Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.

August 31, 2003 
Revision 0

EPC 
(mg/m^)

2.51 E-05
1.27E-05

3.18E-05
1.62E-05

8.28E-07
4.65E-07
3.66E-05
1.87E-05

1.75E-05
9.29E-05

Constituent______________
vocS
1.2- Dichloroethane
1.2- Dichloroethene (total) 
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromethane 
Tetrachloroethene 
Toluene 
Trichloroethylene

8.95E+01
NC 

4.38E-01 
1.46E-01

NC 
1.46E+01 
7.37E+00 
8.76E+00 
4.87E+00 
1.46E-01 
7.37E-01 
1.10E+00 
1.25E+01

6.59E-04
NCOPC 
NCOPC
1.21 E-07 
NC 

5.35E-04 
1.38E-04
NCOPC
NCOPC 
2.55E-08 
6.85E-05
NCOPC 
7.54E-04

4.23E-05
NC 

1.18E-08 
NCOPC
NC 

3.94E-05 
1.17E-05 
1.65E-05
NCOPC 
1.69E-07
5.88E-06
3.32E-06 
6.03E-05

0 
EPC r

(mg/m^)

Leachate
______ Q 
EPC 

(mg/m^)
Q-AA-Q-6-24
EPC 

(mg/m^)

Shallow
O-AA-O-1-16 
EPC 

(mg/m^)
EPC 2 (mg/m )

2 -"'—i -■< ■____
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1^^ Receptors Evaluated:

MLE Indoor Industrial Worker[Receptor:

Units

MLE air\assum ? ■ ■

/

August 31, 2003 
R - 0

Calculated
Value

ASSUMPTIONS FOR INDOOR jNDUSTRIAL WORKER-MLE : 
INHALATION OF INDOOR AIR i

Assumed
Value

1.0
70
8

250
7
7

70

MLE Indoor Industrial Worker 
MLE Indoor Industrial Worker 
MLE Indoor Industrial Worker 
MLE Indoor Industrial Worker 
MLE Indoor Industrial Worker 
MLE Indoor Industrial Worker

8.00E+00
6.85E-01
1.00E-01

1.00E+00

Inhalation Rate
Body Weight 
Exposure Time 
Exposure Frequency 
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime

SAUGET AREA 2 RI/FS 
MLE

r
(m’ air/hour)
(kg) 
(hrs/day) = 
(days)/365 (days) = 
(yrs)/7C(yrs) =
(yrs)/7(yrs) = 
(years)



ENSR InternationalI

Unit

MLE indoor air\cancer

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR INDUSTRIAL WORKER -MLE

1
NA
NA
NA
NA

1
NA

0.66
1
1
1

NA
1

Cancer Risk - 
Inhalation

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

August 31, 2003 
Revision 0

Inhalation
Concentration Absorption

9.10E-02
NA
NA
NA
NA

7.70E-03
NA 

8.05E-02 
6.30E-03 
1.65E-03 
2.10E-02

NA
4.00E-01

7.83E-03
NA
NA
NA
NA

7.83E-03
NA

5.17E-03 
7.83E-03 
7.83E-03 
7.83E-03

NA
7.83E-03

7.83E-03
NA
NA
NA
NA

7.83E-03
NA

5.17E-03 
7.83E-03 
7.83E-03 
7.83E-03

NA
7.83E-03

7.12E-04
NC
NC 
NC
NC

6.03E-05
NC 

4.16E-04 
4.93E-05
1.29E-05
1.64E-04

NC
3.13E-03

Constituent_____________
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

Inhalation Lifetime
Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor MLE Indoor Industrial Worker Daily Dose - Inh.
(mg/m^ air) Factor (mg/kg-day)'^(mg/kg-day) (mg/kg-day)



ENSR International

Mid
Reference

Risk(mgfm )Risk (per mg/m Risk RiskRisk Risk Risk

7.37E-06

7.01 E-07

2.53E-05

2.17E-04

6.02E-05

1.92E-09Total:! 1.22E-081,53E-09 2.12E-07 1.77E-08

Au"'2003
MLE indoc Sale iion 0

TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR INDUSTRIAL WORKER -MLE

2.51 E-05
1.27E-05

1.16E-06
7.98E-06
3.02E-06
4.82E-06

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1.53E-09
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

4.72E-07
2.00E-06
2.70E-08

2.06E-08
2.70E-06
1.S8E-06
1.88E-06

Q-AA-Q-6-24
EPC 

(mgfm^)

Notes:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
VOCs - Volatile Organic Compounds.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1.51 E-09
NC

NCOPC 
1.07E-08
NCOPC
NCOPC
NCOPC
NCOPC

3.18E-05
1.62E-05

1.75E-05
9.29E-05

NCOPC
NCOPC
NCOPC
NC

NCOPC
1.92E-09
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

8.28E-07
4.65E-07
3.66E-05
1.87E-05

5.25E-09
NCOPC 
NCOPC
NC 
NC

2.21 E-09 
NC

NCOPC
NCOPC 
2.26E-10 
1.53E-08
NCOPC
1.89E-07

3.37E-10
NC
NC

NCOPC
NC

1.63E-10
NC

7.83E-10
NCOPC 
1.49E-11
1.31 E-09
NC

1.51E-08

7.12E-04
NC 
NC 
NC
NC

6.03E-05
NC 

4.16E-04 
4.93E-05
1.29E-05
1.64E-04
NC

3.13E-03

R-AA-R-1-28EPG 
(mg/m^)

Leachate
Q 

EPC 
(mg/m^)Constituent_____________

VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromethane 
Tetrachloroefhene 
Toluene
Trichloroethylene

Shallow 
q-AA-0-1-16

EPG
0 

EPC r 
(mg/m^)

R 
EPC r 

(mg/m^)

NCOPC i 
NCOPC ) 
NCOPC i 
NCOPC i 
NCOPC ; 
NCOPC ; 
NCOPC i 
NCOPC i 
NCOPC r 
NCOPC i 
NCOPC i 
NCOPC i 
NCOPC H

NCOPC i|
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Inhalation

MLE indoor air\noncancer

SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR INDUSTRIAL WORKER -MLE

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1
NA

1
1

NA
1
1
1
1
1
1
1
1

August 31, 2003 
Revision 0

Hazard 
Index - 

InhalationConstituent______________
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

Unit Inhalation
Concentration Absorption Reference 

In Air Adjustment
(mg/m^ air) Factor (mg/kg-day)

7.33E-02
NA 

7.33E-02 
7.33E-02

NA
7.33E-02 
7.33E-02
7.33E-02 
7.33E-02
7.33E-02 
7.33E-02 
7.33E-02 
7.33E-02

7.83E-02
NA 

7.83E-02 
7.83E-02

NA
7.83E-02 
7.83E-02
7.83E-02 
7.83E-02 
7.83E-02 
7.83E-02 
7.83E-02 
7.83E-02

5.59E+01
NC 

2.74E-01 
9.13E-02

NC 
9.13E+00 
4.60E-^00 
5.47E+00 
3.04E+00 
9.10E-02 
4.60E-01
6.87E-01 
7.83E+00

1.40E-03
NA

2.86E-01 
8.57E-01

NA 
8.57E-03
1.70E-02
1.43E-02 
2.57E-02 
8.60E-01 
1.70E-01
1.14E-01
1.00E-02

Chronic
ADDinh Average

Dose MLE Indoor Industrial Worker Daily Dose-inh 
(mg/kg-day) (mg/l:g-day)
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Mid
Reference

HQ (per mg/m^) (mg/m5 HQHQ HQ HQ HQ HQ

7.37E-08

7.01E-07

2.53E-0S

2.17E-04

6.02E-05

Total HI: 2.31 E-04 9.48E-04 NCOPC 3.65E-04 1.35E-03 1.12E-04

I

MLE indoo ioale )

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
2.31 E-04 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

TABLE
POTENTIAL HAZARD INDEX 
NONCARCINOGENIC ASSESSMENT 
INHALATION OF
INDOOR AIR
INDOOR INDUSTRIAL WORKER -MLE

2.51 E-05
1.27E-05

3.18E-05
1.62E-05

8.28E-07
4.65E-07
3.86E-05
1.87E-05

4.72E-07
2.00E-08
2.70E-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC 
NCOPC
B.40E-08
NCOPC 
2.90E-04 
7.46E-05
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

Notes:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
VOCs - Volatile Organic Compounds.

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 

2.29E-04 
5.85E-05
NCOPC

6.60E-04
NCOPC
NCOPC 
NCOPC 
NCOPC

1.16E-08
7.98E-08
3.02E-08
4.82E-08

1.75E-05
9.29E-05

4.12E-04 
NCOPC 
NCOPC 

7.58E-08
NC 

3.35E-04 
8.63E-05
NCOPC
NCOPC 
1.59E-08 
4.28E-05 
NCOPC 

4.71 E-04

2.06E-08
2.70E-06
1.58E-08
1.88E-08

5.59E+01
NC 

2.74E-01 
9.13E-02

NC 
9.13E+00 
4.60E+00 
5.47E+00 
3.04E+00
9.10E-02 
4.60E-01 
6.87E-01 
7.83E+00

2.64E-05
NC 

7.40E-09 
NCOPC

NC 
2.47E-05 
7.28E-06 
1.03E-05
NCOPC 
1.08E-07 
3.87E-06 
2.07E-06
3.77E-05

O 
EPC T 

(mg/m^)

R 
EPC r 

(mg/m^)

Leachate
________Q 

EPC 
(mg/m^)

Aup'2003 
ionO

Shallow
O-AA-0-1-16 

epC
Q-AA-Q-6-24 

"EPC
R-AA-R-1-28

EPC 

(mg/m )
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene 
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromethane 
Tetrachloroethene 
Toluene
Trichloroethylene
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Receptors Evaluated

RME Outdoor Industrial WorkerIReceptor:

Units

RME

 

ir worker soihassum

'1 I
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker

Calculated
Value

ASSUMPTIONS FOR OUTDOOR INDUSTRIAL WORKER - RME 
INCIDENTIAL INGESTION AND DERMAL CONTACT SURFACE SOIL

50
0.02
3339

70
190
25
25
70

1.00E-06

5.21 E-01
3.57E-01
1.00E+00

Soil Ingestion Rate
Soil on Skin
Skin Exposed 
Body Weight 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor

Assumed
Value

August 31,2003
R 0

SAUGET AREA 2 RI/FS
RME  

(mg soil/day) 
(mg/cm^) 
(cm^) 

(kg) 
(days)/365(days) = 
(years)/70(years) = 
(yrs)/25(yrs) = 
(years) 
(kg/mg)

1



0 P fpiyi p iHHir
2 C H § ® 5 -o

O M z "0 W cc^g>

z8?rl
S ’ I

o

3
b o b o b b o 
T 7 T T T ?7 7 7 7 7 Hggggg

? d 2
3^;o o o o

SSiSK??-p

p p p p _ p 
SSS55?2

p p p

7 7 7 7? -4

I
ihs

•Sj •>! -4 -J

p p p W 
bl ui bl bi 5bl bl bl bl iLjt < S
tn tn oi oi lF“ s Cjsssszgs <O <£> (O <O > > (£> IPS' "

M M

toP P W P 
o o o o

T m

«

§ 
e.

r:

I
I

S 5- -- ? I 7 
n z; =;

P

s

i
s

■g

7o
g 

g

!» 
g 

T^'Z.'Z.'Z Q-Z. o o o o « o g

g m
g

g 
■P 
g

■gs

g

p

?s

p

! 
g

8

?
I

5
3
1
2

p
b

5 s

m
O

w w u u <«>
OJ w w o wn rn ni m fTi
b b b b b

^1

T
S

g 
?!
3

■«J

g
g

•4 '«J -J -"J 
«4 “4 -4 -4
m (fl m m m 

sssss

H ni

§"

o
7’

g g g g g g 
777777o o o o o o o o o o o o

p
g
n
3

u.

? 
g

§s

isjsh

II
5-

S§q3>

§ m H > H 
z8?SS
d f5§-^

p
53s
(P

(.> o w (•>
b b b b L.tn tn tn tn ot
T O’ 'P T _ _ T
gggg§?3

® O - 

ihi

o

-4
■g

o

tn 
b

p p w «b b bl bltn tn tn tn *4m ifl m m mb b b b ? ? bto to to to > > (O

g?
Ss.i'
o

ro N ro hs -k
^^22 S
(fl Ifl ffl (fl m

Sg3g^§g

??§SS ?
g2g2S>S

. li n

b
S
3

_ g S 
g g

u u ij u
to u to u w
Ifl (fl (fl ffl (fl

33333

H “ 3 n
11 1111 S 3 3 •<

o

I

isisss 
■P T" T I? _ T 
S S S S o > -k

to to co to
b b b b b
tn tn tn tn torn rfl rn ffl m
b b b b Z z 6
CD CD co co >> -4

b

I I 1 - s 
ilh
th ? 1-3 • th|
til
Illi 
ig -

O!
a I o

h[hl
r- Os il 

>4 -M «4 a H y _,SSSSg.S Illi

o o o o a 
o o o o o
7 7 7 7 7 
ggggg

-* tn M

g g 3's is 2
ffl rfl ffl Ifl ffl m

g 3gg5g

P ™ n o- ? 2 
Mil

p - p p 

gasfes 
O’ >? T T 7

3 

ffl

g 
£
oI 
®

i
I d o 2

IP
D 31

p p p p p 
g225S
m Ifl m Ifl m 

ggggs

i! 3 3 3 3 3 s sssss co (o (Q (o (o (o

g
? 2

g g 2 g 2

o
3^

1 9 5 t

i 
m



ENSR Inlemalional

P S

Risk Risk Risk Risk Risk Risk Risk Risk

6.70E-01 1.80E+00

3.70E-01

f

1.80E-01 2.69E-O1

1.61E-08 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPCNCOPC 4.40E+02 7.1 IE-06

2.35E-07 1.08E+01 2.53E-06 7.09E+02 1.66E.04 7.02E+00 1.65E-06 1.87E+00 4.39E.07 2.57E+00 6.Q4E.07 5.10E+00 1.20E-06 NCOPC 1.01E+03 2.37E-04

9.03E-03 5.93E-03 6.36E-05 5.08E-02 4.59E-04 NCOPC NCOPC 3.31 E-03 2.99E-05 1.69E-O3 1.53E-05 NCOPC NCOPC

1.30E+012.60E+01
9.20E+01

4.30E+01

S.6SE-05Total; I 6.25E-04 1.10E-O6 3.13E-0S 1.82E-Q5 NCOPC3.41E-06 2.S6E»04

RME outdooi Dll\c scale

NCOPC 
NCOPC 

NC
NCOPC 
NCOPC 
NCOPC

1.03E+00
1.05E+00
1.35E+00

1.43E+01
1.35E+01

1.81E+02
8.60E+02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

7.50E+00
1.60E+00

EPC 
(mg/kg)

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC
3.8BE-07
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
5.53E-07 
NCOPC
1.14E-07

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

7.32E-07
6.30E-06
NCOPC
1.31E-06
9.08E-07

4.58E-06
2.42E-07
2.15E-06
1.75E-07
6.06e-07

NC
6.00E-08
NC 
NC 
NC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC
NC

NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
7.80E-07 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC
3.16E-08
3.22E-07 
4.14E-08
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC

1.60E+01
2.60E+01

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT 
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER - RME
SAUGET AREA 2 RI/FS

Herbicides
Pentachlorophenol

Q North 
EPC 

(mg/kg) I

Dioxin
2.3.7,8-TCDD-TEQ

8.20E+00
4.60E+00 
5.70E+01
8.00E+00
6.40E+00
6.60E+00
1.80E+00

Q Central 
EPC 

(mp/kg)

Q South 
EPC 

(mglkg)

Pesticides
4.4'-DDT 
bela-BHC 
Dieldrin
gamma-BHC (Lindane)
Heptachlor

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Notes:
- Not a constituent of potential concern in this area/medium.
EPC. Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
RME. Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.

NC 
8.10E-07
NCOPC 
NC
NC 

NCOPC

1.21E-08
NC 
NC

NCOPC
1.56E-06
NCOPC 
NCOPC 
NCOPC 
NCOPC

2.46E-07
1.66E-06
2.03E-07
5.53E-07

PCBa 
Total PCBs

1.48E-09
NC
NC

3.07E-08
3.07E-07
3.07E-08
3.07E-07

NCOPC
NCOPC 
NCOPC
NCOPC
2.06E-07
NCOPC
NCOPC

NCOPC 
NCOPC
5.79E-07
NCOPC 
NCOPC

EPC 
(mg/kg)Constituent______

SV^ 
2.4,6'Trichlorophenol 
2-NitroaniIine 
4-Nitroanilino 
Benzo(a)anthracene 
Denzo(a)pyrene 
Benzo(b)fluoranthena 
Dibenzo(a,h)anlhracene

t. 2003
isionO

O North 
EPC I 

(mg/kg) | I

________0 
EPC 

(mg/kg) 

Reference 
Risk 

(per mg/kg)

R
EPC 

(mg/kg)
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Oral

Constituent (mg/kg-soil) Factor

3.72E-07 3.72E-07 4.97E-09 4.97E-09 1.24E-05 1.66E-07 1.26E-051.00E+00 1 0.01 3.00E-02

9.93E-04 1.64E-02l.OOE+00 0.83 0.04 2.00E-05 3.09E-07 3.09E-07 • 1.99E-08 1.99E-08 1.54E-02

1.00E+00 NA NA NA NA NA NA NA NA NA NC

RME outdoor worker soiiVioncancer

1.00E.04 
NA

3.00E-03 
NA 
NA 
NA 
NA

1.00E400
1.00E+00
1.00E400
1.00E+00
1.00E+00

1
1
1
1
1

0.01
0.01
0.01
0.01
0.01

4.00E-04
3.00E.04
1.00E.03
3.00E-03
2.40E-02
3.00E-04

5.00E-04
3.00E-04
5.00E-05
3.00E-04
5.00E-04

3.4BE.09
4.97E-10
1.9gE-08 

O.OOE+00
4.97E-09
3.48E-09

4.97E-09 
NA

4.97E-09 
NA 
NA 
NA 
NA

4.97E-09
4.97E-09
4.97E-09
4.97E-09
4.97E-09

4.97E-09 7.44E-04 
4.97E-09 1.24E-03
4.97E.09 7.44E-03
4.97E.09 1.24E-03
4.97E-09 7.44E-04

1 
NA

1
NA 
NA 
NA 
NA

0.01 
NA

0.01 
NA 
NA 
NA 
NA

3.72E-07 
NA

3.72E-07 
NA 
NA 
NA 
NA

3.72E-07
1.12E-07
3.72E-07
1.12E-07
3.72E-07
7.44E-07

NA
NA 
NA 
NA

NC
NC 
NC 
NC

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

SAUGET AREA2RI/FS
NONCARCINOGENIC HAZARD INDEX 
INCIDENTIAL INGESTION AND DERMAL CONTACT 
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER - RME

Herbicides 
Penlacblorophenol

3.72E-07 
NA

3.72E-07 
NA 
NA 
NA 
NA

3.72E-07
1.12E-07
3.72E-07
1.126-07
3.72E-07
7.44E-07

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

August 31,2003 
Revision 0

Pesticides
4.4‘-DDT 
beta-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heplachlor

8.69E-06 9.38E-04 
1.66E-06 3.73E-04
1.99E-05 3.92E-04 

NC 3.72E-05 
2.07E-07 1.57E-05 
1.16E-05 2.49E-03

Hazard 
Index- Index-

(mg/kg-day) Ingestion Dermal Contact

PCBs 
Tote! PCBs

3.72E-07
3.72E-07
3.72E-07
3.72E-07
3.72E-07

9.93E-06 7.54E-04
1.66E-05 1.26E-03
9.93E-05 7.54E-03
1.66E-05 1.26E-03
9.93E-06 7.54E-04

3.48E.09 9.30E-04 
4.97E-10 3.72E-04
1.99E-08 3.72E-04 

NA 3.72E-05 
4.97E-09 1.55E-05 
3.4BE-09 2.48E-03

Chronic Chronic
ADDing Average ADDder Average Hazard

Dose RME Outdoor Industrial Worker Daily Dose-Ing. RME Outdoor industrial Worker Daily Dose-Der.
(mg/kg-day) (mg/kg-day) (mg/kg-day)

3.72E-07
3.72E-07
3.72E-07
3.72E-07
3.72E-07

1
0.3

1
0.3

1
2

0.007
0.001

0.04 
0

0.01
0.007

Dioxin
2,3,7,8-TCDD-TEQ

Total 
Hazard 

Index

4.97E-09 3.72E-03 
NA NA

4.97E-09 1.24E-04 
NA 
NA 
NA 
NA

4.97E-05 3.77E-03 
NA NC

1.66E-06 1.26E-04 
NA 
NA 
NA 
NA

SVOCs
2,4,6-Trichtorophenol 
2-NitroaniIine 
4-Nilroaniline 
B6nzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranlhene 
Dibenzo(a,h)anlhracene

Unit Oral • Soil Dermal - Soil
Concentration Absorption Absorption Reference

in Soil Adjustment Adjustment 
Factor (mg/kg-day)
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Reference

HQ HQ HQ HQHQ (per mg/kg) HQ HQ HQ HQ

6.70E-01 1.eOE+00

3.70E-01

2.69E-011.80E-01

NCOPC NCOPC NCOPC NCOPC NCOPC 4.40E+021.26E-05 NCOPC NCOPC 5.53E.03

1.15E-01 1.876+00 3.07E-02 2.57E+00 4.23E-02 5.10E+00 8.3eE-02 NCOPC 1.01E+031.64E-02 1.08E+01 1.77E-O1 7.09E+02 1.16E+01 7.02E+00 1.66E+01

NCOPC NCOPC 3.31 E-03 NC 1.69E^3 NC NCOPC NCOPCNC 5.93E.03 NC 5.08E-02 NC

2.60E+01 1.30E+01
9.20E+01

4.30E+01

1.676+011.796-01 1.256-01 6.67E-02 4.716-02 1.246-01 NCOPCTotal Hl:| 1.186+01

RME outdooi oil\nc scale

1.43E+01
1.36E+01

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC
1.36E-03 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
9.71E-03
NCOPC
NCOPC 
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

1.816+02
8.60E+02

NCOPC 
NCOPC 
2.03E-03 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
1.07E-01

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
3.60E-02 
NCOPC 
NCOPC 
NCOPC

1.34E-02
5.04E-03 
NCOPC
6.73E-O3
1.356-02 
NCOPC

1.21E-02
3.27E-02
NCOPC
9.42E-03
1.13E-03

NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC

Herbicides
Penlachlorophenol

8.20E+00
4.60E+00
5.70E+01
e.OOE+00
5.40E+00
6.60E+00
1.80E+00

Q North 
EPC 

(mg/kg)

TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER - RME
SAUGET AREA 2 RI/FS

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Q Central 
EPC I 

(mg/kg) I

1.60E+01
2.60E+01

Pesticides
4.4‘-DDT 
beta-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

1.03E+00
1.05E+00
1.35E+00

7.50E+00
1.50E+00

Notes:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HQ - Hazard Quotient.
NC • No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.
TCDD ■ TEQ - Tetrachlorodibenzo-p-dloxin Toxic Equivalents Concentration.

' 1. 2003 
ision 0

NCOPC 
NCOPC 
NCOPC 
NCOPC
NC 

NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC
NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC 
NC
NC 
NC 

NCOPC

NCOPC
4.S6E-03
NCOPC 
NCOPC
NCOPC 
NCOPC

3.09E-02 
NC 

7.16E-03
NC 
NC 
NC 
NC

Dioxin
2.3,7,8-TCDD-TEQ

3.77E-03
NC

1.26E-04 
NC 
NC 
NC 
NC

7.54E-04
1.26E-03
7.54E-03
1.26E-03
7.54E-04

9.38E-04
3.73E-04
3.92E-04
3.72E-05
1.57E-05
2.49E-03

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Constituent
SVOCs
2.4.6-Trichlorophenol
2-Nitroaniline 
4-Nttroaniline 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranlhene 
Dibenzo(a.h)anlhracene

PCBs 
Total PCBs

Q South 
EPC 

(mg/kg) 

R
EPC 

(mg/kg)

O North 
EPC 

(mg/kg)

S
EPC 

(mg/kg)

________O 
EPC 

(mg/kg)

P
EPC 

(mg/kg) 
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rllRece

Receptors Evaluated:

IReceptor: RME Outdoor Industrial Worker

?••••

1Units

RME outdoor worker outdoor air ssoiHassum

Inhalation Rate
Body Weight 
Exposure Time 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime

RME Outdoor Industrial Worker  
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker

Assumed
Value

1.6
70
8
190
25
25
70

"Calculatedl
Value

8.00E+00
5.21E-01
3.57E-01
1.00E+00

r

August 31,2003 
Revision 0

SAUGET AREA 2 RI/FS
RME

(m’ air/hour)

(kg) 
(hrs/day) = 
(days)/365 (days) = 
(yrs)/70(yrs) =
(yrs)/25(yrs) = 
(years)

■ASSUMPfiONSFdR"OUfD66R ......
INHALATION OF OUTDOOR AIR FROM SOIL
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Unit

/

1.00E+00 NA NA NA NA NC

1.00E+00 1 3.40E-02 6.80E-022.00E+00 3.40E-02

1.00E+00 0.55 1.87E-02 2.80E+031.50E+05 1.87E-02

RME ivorker outdoor air ssoil\cancer
August 31,2003 

n 0

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1
1
1 

NA 
1

NA
1
1
1 

NA 
NA

SAUGET AREA 2 Rl/FS
CARCINOGENIC ASSESSMENT 
INHALATION OF
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER - RME

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1 
1 

NA 
NA 

1 
NA 

0.66
1
1 
1 

NA 
1 

NA

1 
NA 
NA

1 
1 
1 
1

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

PCBs (bl 
Total PCBs

Pesticides (bl
4,4'-DDT 
beta-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

Inhalation
Cancer ADDinh

Slope Factor RME Outdoor Industrial Worker Daily Dose - Inh. 
(tng4ig-day)''(mg/kg-day) (mg/kg-day)

SVOCs (b)
2,4,6-Trichlorophenol 
2-Nilroaniline 
4-Nllroanlline 
Ben20(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dlbenzo(a,h)anthracene

Herbicides (bl 
Pentachlorophenol

Lifetime
Average Excess Lifetime

Cancer Risk - 
InhalationConstituent________________

VOCs (al
1.1.2- Trichloroethane
1.2- Dichloroethane
1.2- Dlchloroethene (total)
4-Methyl-2-pentanone (MIBK) 
Benzene
Chlorobenzene 
Chloroform 
Dichloromethane 
Ethylbenzene 
Tetrachloroethene 
Toluene
Trichloroethylene 
Xylenes, Total

NA
1.51E+01
6.30E+00
4.20E+01

NA
NA

3.40E-01 
1.86E+00
1.61E+01

NA
4.55E+00

NA
3.40E-02 
3.40E-02
3.40E-02

NA
NA

Dioxin (b)
2,3,7,8-TCDD-TEQ

1.09E-02
NA 
NA 

3.10E-01 
3.10E+00
3.10E-01 
3.10E+00

5.60E-02
9.10E-02

NA
NA

7.70E-03 
NA 

8.05E-02
1.65E-03

NA
2.10E-02 

NA
4.00E-01 

NA

3.40E-02
3.40E-02

NA
NA

3.40E-02 
NA 

2.24E-02 
3.40E-02 
3.40E-02
3.40E-02

NA
3.40E-02 

NA

3.40E-02 
NA 
NA 

3.40E-02
3.40E-02
3.40E-02
3.40E-02

3.40E-02
3.40E-02 
3.40E-02

NA
3.40E-02

3.40E-02 
NA
NA 

3.40E-02 
3.40E-02
3.40E-02
3.40E-02

3.40E-02
3.40E-02 
3.40E-02 

NA 
3.40E-02

NA
3.40E-02
3.40E-02
3.40E-02 

NA 
NA

1.90E-03
3.09E-03

NC
NC

2.62E-04
NC

1.8iE-03
5.59E-05

NC 
7.14E-04 

NC
1.36E-02 

NC

3.69E-04
NC 
NC 

1.05E-02 
1.05E-01 
1.05E-02
1.05E-01

NC
5.13E-01 
2.14E-01
1.43E+00

NC
NC

1.15E-02
6.3 IE-02 
5.47E-01 

NC
1.55E-01

Inhalation 
Concentration Absorption 

In Air Adjustment 
(mg/m'* air) Factor

3.40E-02
3.40E-02

NA 
NA

3.40E-02 
NA 

2.24E-02 
3.40E-02 
3.40E-02
3.40E-02

NA
3.40E-02 

NA

Metals (bl 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury
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Reference

Risk (per mg/m^) Risk Risk RiskRisk Risk Risk Risk Risk

8.50E-05

2.20E.04 1.90E-04 3,40E-05

1.90E-01 4.10E.03

2.70E-02

9.70E-01 3.70E-01

9.13E.W 2.45E-09

5.04E.10

2.45E-1O 3.67E-W

NCOPC NCOPC 6.00E-07 NCNC NCOPC NCOPC NCOPC NCOPC NCOPC

9.35E-0B6.e0E>02 1.47E-08 1.00E*09 6.43E-07 4.37e-0B 9.57E-09 6.51E>10 2.55E-09 1.73E.W 3.51E.09 2.39E.10 6.95E>09 4.73E.1O NCOPC 1.37E-06

8.O8E-12 4.51E-12 1.26E-08 2.30E*12 6.46E>09 NCOPC NCOPC2.80E+03 2.27E.08 4.61E-11 1.29E-O7 NCOPC NCOPC

3.S4E>08 1.77E-OB
1.25E-07

3.90&08

1.07E-069.19E-06 2.20E-OS 4.S8E-O7 6.15E-04 6.84E»O5Total 2.83E-06 4.80E-06

RME outdoor worker outdoor air ssoil\c scale

O North 
EPC 

(mg/m*)

3.69E.04 
NC 
NC 

1.05E.02
1.05E.01 
1.05E-02
1.05E-01

1.15E-02 
6.31E*02 
6.47E.01 
NC 

1.65E-01

3.50E-02
5.20E-02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

6.60E-03
4.60E-02

2.40E-05
6.70E.03

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

2.47E-07
1.17&06

1.90E-02
5.90E-0d
2.90E.02

NCOPC 
NCOPC 
2.oie.io 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

2.00E-02
3.20E-04
5.80&03
8.60E-04
4.20E-03
2.10E-04
3.g0E-02
S.OOE.O3
3.60E-02

2.18E-08
3.54E-08
1.02E.08
2.04E.09

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

t.90E-04
7.00E-02

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NC

NCOPC 
1.82E-08 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
2.69E*OB 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
9.16E-06 
NC 

NCOPC 
NCOPC 
NC 

NCOPC 
NC 

NCOPC 
NC

NCOPC 
NCOPC 
1.34E.W 
NCOPC 
NCOPC

8.90E-04
5.60E-04

TABLE 
POTENTIAL CARCINOGENIC RISK 
CARCINOGENIC ASSESSMENT 
INHALATION OF 
OUTDOOR AIR FROM SOIL 
OUTDOOR INDUSTRIAL WORKER • RME

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

1.40E-09
1.43E-09
1.84E-09

NCOPC 
NCOPC 
NCOPC 
1.48E-11 
1.51E-10
1.94E.11
NCOPC

S.OOE'OS
2.90E-04
1.20E-04

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC

Herbicides fbl 
Penlachlorophenot

NCOPC 
NCOPC 
NCOPC 
NCOPC 
9.63E.1t 
NCOPC 
NCOPC

Dioxin (bl
2.3.7.e.TCDD-TEQ

Pesticides (bl
4.4'.DDT 
beta-BHC 
Dieldrin 
gamrna-BHC (Lindane)
Heplacblor

Notes:
** Not a constituent of potential concern In this area/medlum. 
EPC. Exposure Point Conoeniration. 
NC * No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medlum. 
PCBs ■ Polychlorinated Biphenyls.
RME. Reasonable Maximum Exposure. 
SVOCs > Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dloxln Toxic Equivalents Concentration. 
VOCs - Volatile Organic Compounds.

SVOCs (b)
2,4.6-Trichlorophenol 
2-Nitroaniline 
4-Nitroaniline 
Benzo(a)anthracene 
Ben2o(a)pyrene 
Ben2o(b)(]uoranlhene 
Dibenzo(a,h)anthracene

Q North 
EPC 

(mg/m*)

August 31. 2003 
Revision 0

Metals (bl 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

NCOPC 
2.63E-07
NCOPC 
NCOPC 
4.97E*08 
NCOPC 
NCOPC 
NCOPC 
NC

4.00E«07 
NCOPC
3.26E-07 

NC

1.95E-08
t.84E-0S

NC
9.45E-09
NCOPC
3.52E-07 
NC 

NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
e.90E<09
NCOPC 
NCOPC 
NCOPC 
NC 

NCOPC 
NC

8.02E-08 
NC

4.80E-04
2.80E-03
3.90E.05

g.52E*08 
8.97E-07

NC 
NCOPC
1.26E-07
NC 

7.04E-08
NCOPC 
NC 

2.07E-06 
NC 

6.12E-04 
NC

NCOPC 
NCOPC 
NCOPC 
NC

8.38&0B
NC 

NCOPC 
4.81E-08

NC
1.50E-07 
NC

6.80E-05 
NC

4.12E*12 
NC
NC 

1.15E-10 
7.76E*tO 
9.48E-11
2.59E-10

2.52E-10
2.24E>09 
NCOPC 
NC 

3.16E-10

R
EPC 

(mg/m^l

1.30E.02
3.D0E-O3

NC 
S.13E-O1 
2.14E-01 
1.43E+00 

NC 
NC

8.30E-03
7.20E-02
6.50E«04

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC

6.20E-05
2.90E-03
2.00E-03
4.50E-02
4.20E-05

NCOPC 
NCOPC 
NCOPC 
NCOPC 
1.73E-06
NC 

NCOPC 
4.64E.07 
NC

4.64E>07
NCOPC 
NCOPC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
5.76E.08 
NCOPC 
NCOPC 
NCOPC 
NC 

2.14E-06 
NCOPC 
2.58E-06 
NC

1.90E-03 
3.09E-03 

NC 
NC 

2.62E-04 
NC 

1.81E-03
5.59e-05 
NC 

7.14E-04 
NC

1.36E-02 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
2.69E-10
NCOPC 
S.32E.11

NCOPC
9.10E-09
NCOPC 
NCOPC 
NCOPC 
NCOPC

1.12E-08
6.27E-09
7J7E-QB
1.09E-08
7.36E-Q9
9.00E-09
2.45E-09

________ P 
EPC 

(mg(m^) 

S
EPC 

(mg/m^)

PCBs (bl 
Total PCBs

Corutltuent______________
yogs tai
1.1.2- TrichIoroBthane
1.2- DlchIoroethane
1.2*Oichloroethene (total)
4-Maihy|.2.pentanone (MIBK) 
Bentene 
Chlorobenzene 
Chloroform 
Dichloromethane 
Ethylbenzene 
Telrachtoroethene 
Toluene 
Trichloroethylene 
Xytenes. Total

QConlral 
EPC 

(mg/m’)

________ O 
EPC 

(mg(m^)

Q South 
EPC 

(mg/m^l
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Reference 9

HQ fpermgfm"| HQHQ HQ HQ HQ HQ HQ HQ

8.50E-05

2.20E-04 3.40E-05t9DE-04

1.90E.01 4J0E-03
i2.70E-02

9.70E.01 3.70E-0t

9.13E-10 2.4SE*09
5.04E.10

2.45E-tO 3.67E-10

NC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.00E-07 NC

NC 1.47E.08 NC 6.43E-07 NC 3.51E-09 NC9.57E-09 NC 2.55E-09 NC 6.95E-09 NC NCOPC 1.37E-06 NC

NC 8.0eE>12 NC 4.61 E-lt NC NCOPC NCOPC 4.51E.12 NC 2.30E-12 NC NCOPC NCOPC

1.77E-083.54E-08
1.255-07

3.90E-08
2.37E.011.S9E*0Q 2.43E-01 3.10E-Q2 NC 1.23E-01 4.73E-01Total 4.00E-»00 1

RME outdoor worker outdoor air ssoil\nc scale

0 North 
’ EPC I 
(mgfm’l [ i

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

8.30E-03
7.20E-02
6.50E-04

1.90E-04
7.00E-02

1.30E-02
3.00E-03

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC

2.40E-05
6.70E-03

B.gOE-04
5.60E-04

NCOPC 
NC 

NCOPC 
NCOPC 
NCOPC 
NCOPC

2.47E-07
f.t7E-0S

1.95E-08
1.84E-0e

1.40E-09
1.43E-09
1.64E-09

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC

2.18E-0a
3.54E-08

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NC 

NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NC 

NCOPC 
NCOPC

TABLE
POTENTIAL NONCARCINOGENIC RISK 
NONCARCINOGENiC ASSESSMENT 
INHALATION OF 
OUTDOOR AIR FROM SOIL 
OUTDOOR INDUSTRIAL WORKER - RME

NCOPC 
NCOPC
NC 

NCOPC 
NCOPC 
NCOPC

5.00E-05
2.90E-04
1.205-04

1.12E-08
6.27E-09
7.77E-0a
1.09E-0a
7.36E-09
9.00E-0d
2.45E-09

NC 
1.04E-05
6.49E-06 
NC 
NC 
NC 
NC

NC
NC 
NC
NC
NC

6.60E-03
4.60E-02

NCOPC 
NCOPC 
NC

NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
4.33E-05

Q Central
EPC :

NC
6.80E+01 

NC 
I.IIE-OI 
1.11E*01
5.60E+00 
6.66E*00 
1.11E-01 
3.33E-01
5.60E-01 
8.35E-01
9.52E*00
3.33E+00

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NC 

NCOPC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NC 
NC 

NCOPC 
8.21E-04 
7.8!E-03
NCOPC

PCBsJbl 
Total PCBs

Pesticides (b|
4,4'-DDT 
beta-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

EPC 
(mgfm*|

Noles:
- Not a constituent of potential concern In this araa/medlum. 
EPC - Exposure Point Concentrallon. 
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern In this area/medlum. 
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure. 
SVOCs * Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dioxln Toxic Equivalents Concentration. 
VOCs - Volatile Organic Compounds.

Herbicides (b) 
Penlachlorophenol

August 31. 2003 
Revision 0

Metals (bl 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

i NCOPC 
? NCOPC 
NCOPC

SVOCs (bl
2,4,6-TrichIorophenol 
2-Nitroaniline 
4-Nitroanillne 
Benzo(a)anthracen6 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Dibenzo(a,h)anthracene

NC 
1.67E+03 
8.35E+01 

NC 
NC 
NC 
NC

3.50E-02
5.20E-02

NCOPC 
NCOPC 
NCOPC 
NCOPC 
3.B9E-01 
2.91E-01 
NCOPC 
NCOPC 
6.32E-02 
NCOPC 
2.25E-02 
NCOPC
3.23E+00

NCOPC 
NCOPC
NC

NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
7.33E-02 
2.68E-01 
NCOPC 
9.19E-04 
2.40E-02 
3.64E-04 
NCOPC 
NCOPC 
1.23E+00

NCOPC 
5.7flE-03 
NCOPC 
NCOPC 
2.1 IE-03 
NCOPC
NCOPC 
NCOPC 
2.96E-04
3.14E-04
NCOPC 
2.28E-04 
2.23E-02

1.g0E-02 
S.90E-Oe
2.90E-02

NCOPC 
NCOPC 
NCOPC 
NCOPC
3.78E-04
NCOPC
NCOPC
NCOPC
1.36E-03
NCOPC
1.69E-02 
S.62E-05 
9.66E-02

6.20E-05
2.90E-03
2.00E-03
4.60E-02
4.20E-05

NC 
1.97E-02 
NC 

NCOPC 
5.33E-03 
1.57E-02 
2.60E-04
NCOPC 
2.06E-05
1.62E-03 
1.67E-03
4.28E-01
1.40E-04

8.60E-04
4.20E-03 
2.10E-04
3.90E-02 
S.OOE-03
3.S0E-02

2.00E-02
3.20E-04
5.80E-03

NC 
NC 

NCOPC 
NC 
NC

Constituent______________
VOCs (at
1.1.2- Trichloroethane
1.2- Dichloroelhane
1.2- Dichloroe(hene (total)
4-Methyt-2-pentanone (MIBK) 
Benzene 
Chlorobenzene 
Chloroform 
Dlchloromelhane 
Ethylbenzene 
Telrachloroethene 
Toluene 
Trichloroelhylene 
Xylenes. Total

Q North 
EPC 

(mgfm’i | i

NCOPC 
NCOPC 
NCOPC 
NC 
NC 
NC 

NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
2.44E-03 
NCOPC 
NCOPC 
NCOPC
4.33E-03
1.68E-03
NCOPC
1.61E-03 
2.33E-01

4.80E-04
2.80E-03
3.90E-05

NC 
NC 
NC 

3.33E*03 
6.66E403 
1.11E+03

NCOPC 
NCOPC 
NCOPC 
2.22E-03 
3.55E-03
3.25E-O2 
NCOPC
9.52E-05
1.40E-03 
1.18E-04
3.26E-02 
4.76E-02
1.17E-01

________ R 
EPC 

fmgfm’l 

i

Dioxin (bl
2,3,7,8-TCDD-TEQ

Q South 
EPC

(mgfm*) | (

• NCOPC i NCOPC 
i NCOPC 
; NCOPC 
i NCOPC 
NCOPC 

S NCOPC 
i NCOPC 
: NCOPC 
' NCOPC

■ NCOPC ' NCOPC 
NCOPC 
NCOPC

______ P
EPC

______ O 
EPC

NCOPC 
• NCOPC 
r NCOPC 
i 

r 
i NCOPC 
' NCOPC 
NCOPC 

■ NCOPC

i
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Receptors Evaluated:

[Receptor: RME Outdoor Industrial Worker

Units

RMI or air voctassum

RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker 
RME Outdoor Industrial Worker

Assumed
Value

ASSUMPTIONS FOR OUTDOOR INDUSTRIAL WORKER - RME
INHALATION OF OUTDOOR AIR VOCs

1.6
70
8
190
25
25
70

8.00E+00
5.21E-01
3.57E-01
1.00E+00

Inhalation Rate
Body Weight 
Exposure Time 
Exposure Frequency 
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime

I I

August 31,2003 
f lO

SAUGET AREA 2 RI/FS 
RME

(m’ alr/hour) 

(kg) 
(hrs/day) = 
(days)/365 (days) = 
(yrs)/70(yrs) =
(yrs)/25(yrs) = 
(years)

Calculated :
Value
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Unit
ADDinh

RME outdoor air vocXcancer

1
NA 
NA 
NA
NA

1
NA

0.66
1
1
1

NA
1

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR INDUSTRIAL WORKER - RME

Inhalation
Cancer

August 31, 2003 
Revision 0

Lifetime
Average Excess Lifetime 

Cancer Risk - 
InhalationConstituent______________

VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane 
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

9.10E-02
NA
NA
NA
NA 

7.70E-03
NA 

8.05E-02
6.30E-03
1.65E-03 
2.10E-02

NA 
4.00E-01

3.40E-02
NA
NA
NA
NA

3.40E-02
NA 

2,24E-02 
3.40E-02 
3.40E-02 
3.40E-02

NA
3.40E-02

3.09E-03
NC
NC 
NC
NC 

2.62E-04
NC 

1.81E-03 
2.14E-04 
5.59E-05 
7.14E-04

NC 
1.36E-02

3.40E-02
NA
NA
NA
NA

3.40E-02
NA 

2.24E-02 
3.40E-02 
3.40E-02
3.40E-02

NA
3.40E-02

Inhalation
Concentration Absorption

In Air Adjustment Slope Factor RME Outdoor Industrial Worker Daily Dose - Inh. 
(mg/m^ air) Factor (mg/kg-day)'''(mg/kg-day) (mg/kg-day)
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Mid

RiskRisk RiskRisk Risk Risk

1.00E-041

3.70E-05

4.00E-05

1.70E-08

8.70E-06

NCOPC 2.36E-08 4.49E-07Total: 1.0SE-08 5.08E-11 7.04E-04

RME outo /□c\c scale

3.20E-06
1.50E-05

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
1.05E-08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

9.00E-05
1.20E-04

1.B0E-07
5.80E-07

TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR INDUSTRIAL WORKER - RME

1.00E-04
5.70E-04
7.30E-05
1.40E-04

Shallow
O-AA-O-1-16 

EPC 
(mg/m^)

Reference 
Risk (per

Constituent______________
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total) 
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromethane
Tetrachloroethene 
Toluene 
Trichloroethylene

NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC
4.71 E-11 

NC
NCOPC 
3.64 E-12 
NCOPC 
NCOPC 
NCOPC 
NCOPC

3.09E-07
NCOPC
NCOPC
NC
NC

1.02E-08
NC

NCOPC
NCOPC 
1.79E-10 
1.07E-08 
NCOPC 
1.18E-07

NCOPC 
NCOPC 
NCOPC
NC 

NCOPC 
2.36E-08
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

4.90E-05
9.60E-06
3.90E-05
7.20E-05

2.00E-03
3.80E-03
7.30E-05

3.09E-03
NC 
NC 
NC
NC 

2.62E-04
NC

1.81 E-03 
2.14E-04 
5.59E-05 
7.14E-04
NC 

1.36E-02

1.10E-04
5.60E-03
1.90E-03
5.10E-02

6.19E-06
NC 
NC 

NCOPC 
NC 

1.49E-07
NC 

2.53E-07
NCOPC 
6.15E-09 
4.00E-06

NC 
6.93E-04

______O
EPC 

(mg/m^)

Auniiotn 2003
Sion 0

Notes;
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.

R-AA-R-1-28 
EPC 

(mg/m’)

Leachate
________ Q 

EPC 
(mg/m’)

Q - AA-Q-6-24 
EPC 

(mg/m’)

________ R
EPC 

(mg/m’)
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Inhalation

RME outdoor air voc\noncancer

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1
NA

1
1

NA
1
1
1
1
1
1
1
1

SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIRVOCs
OUTDOOR INDUSTRIAL WORKER - RME

Hazard
Index - 

Inhalation

August 31, 2003 
Revision 0

Constituent______________
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane 
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

9.52E-02
NA 

9.52E-02 
9.52E-02

NA
9.52E-02 
9.52E-02 
9.52E-02
9.52E-02 
9,52E-02 
9.52E-02 
9.52E-02 
9.52E-02

1.40E-03
NA

2.86E-01 
8.57E-01

NA 
8.57E-03 
1.70E-02
1.43E-02 
2.57E-02 
8.60E-01 
1.70E-01
1.14E-01
1.00E-02

6.80E+01
NC

3.33E-01
1.11E-01

NC 
1.11E+01 
5.60E+00 
6.6eE+00
3.70E+00 
1.11E-01 
5.60E-01 
8.35E-01 
9.52E+00

Chronic
ADDinh Average

Dose RME Outdoor Industrial Worker Daily Dose-inh 
(mg/kg-day) (mg/kg-day)

Unit Inhalation
Concentration Absorption Reference 

In Air Adjustment
(mg/m^ air) Factor (mg/kg-day)

9.52E-02
NA 

9.52E-02 
9.52E-02

NA 
9.52E-02 
9.52E-02 
9.52E-02 
9.52E-02 
9.52E-02 
9.52E-02 
9.52E-02 
9.52E-02
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Md
Reference

HQ (per rng/m’) HQ HQHQ HQ HQ HQ

1.00E-04

3.70E-05

4.00E-05

1.70E-08

8.70E-06

S.31E-06 1.68E-03 7.73E-03 6.34E-01NCOPCTotal Hl: 4.44E-04

voctnc scaleRME oul(

l'.80E-07
5.80E-07

3.20E-06
1.50E-05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC 
4.44E-04
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

9.00E-05
1.20E-04

NCOPC
NCOPC 
NCOPC 
4.11E-06
NCOPC 
9.99E-04
6.72E-04
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

4.90E-06
9.60E-06
3.90E-05
7.20E-05

2.00E-03
3.80E-03
7.30E-05
1.00E-04
5.70E-04 
7.30E-05
1.40E-04

TABLE
POTENTIAL HAZARD INDEX
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR INDUSTRIAL WORKER - RME

1.10E-04
5.60E-03
1.90E-03
5.10E-02

Notes:
Not a constituent of potential concern in this area/medium.

EPC - Exposure Point Concentration.
Hl - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.

Constituent______________
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4'Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform 
Chloromethane 
Dichloromethane
Tetrachloroethene 
Toluene
Trichloroethylene

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2.00E-06
3.25E-06
NCOPC
6.29E-08
NCOPC
NCOPC 
NCOPC 
NCOPC

6.80E+01
NC 

3.33E-01
1.11E-01

NC 
1.11E+01 
5.60E+00 
6.66E+00 
3.70E+00 
1.11E-01 
5.60E-01 
8.35E-01 
9.52E+00

6.80E-03
NCOPC 
NCOPC
S.44E-06

NC 
4.33E-04 
4.03E-04 
NCOPC 
NCOPC 
3.54E-07 
8.40E-06 
NCOPC 
8.28E-05

1.36E-01
NC 

2.43E-05
NCOPC 

NC
6.33E-03 
4.09E-04 
9.32E-04 
NCOPC 
1.22E-05 
3.14E-03 
1.59E-03 
4.85E-01

Shallow
O-AA-0-1-16 

EPC 
(mg/m^)

R-AA-R-1-28 
EPC 

(mg/m^)

________ R
EPC 

(mg/m^)

Q-AA-Q-6-24
EPC 

(mg/m^)

________ 0
EPC 

(mg/m^)

Au--------- 2003
Sion 0

Leachate
________ Q 

EPC 
(mg/m^)
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Receptors Evaluated

iReceptor: MLE Outdoor Industrial Workei

Units

MLE outdoor worker soil\assum

MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker

Assumed
Value

30
0.02
3339

70
190
7
7

70
1.00E-06

Calculated
Value

5.21 E-01
1.00E-01
1.00E+00

Soil Ingestion Rate
Soil on Skin
Skin Exposed 
Body Weight 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor

ASSUMPTIONS FOR OUTDOOR INDUSTRIAL WORKER - MLE

August 31, 2003 
Revision 0

i

SAUGET AREA 2 RI/FS 
MLE

i
(mg soil/day) 
(mg/cm5 
(cm=) 

(kg) 
(days)/365(days) = 
(years)/70(years) = 
(yrs)/7(yrs) = 
(years) 
(kg/mg)

• ttt■<■■>••< .tiatiitattatiataiitaatatiaitaoitxiaaâ iaia
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4.97E-10 4.97E-101.00E+00 1 0.01 1.20E-01 2.23E-08 2.23E-08 2.68E-09 5.96E-11 2.74E-09

1.00E+00 0.83 0.04 2.00E+00 1.85E-08 1.85E.08 1.9gE-09 1.99E-09 3.70E-08 3.e7E-09 4.10E-0B

1.00E+00 1.50E+05 8.92E-09 1.99E-09 1.99E-09 1.34E-03 2.98E-040.4 0.04 8.92E-09 1.64E-03

MLE ir1(er soihcancer

0.01
0.01
0.01
0.01
0.01

2.23E-08 
NA 
NA 

6.47E-09 
6.47E-09
6.47E-09
6.47E-09

7.59E-09
4.02E-08
3.57E-07
2.90E-08
1.00E.07

Dioxin 
2,3.7,8-TCDD-TEQ

1 
NA 
NA 

0.29
0.29
0.29
0.29

NA
0.3 
NA 
NA 
NA 
NA

1
1
1
1
1

0.01
NA 
NA 

0.02
0.02
0.02
0.02

4.97E-10
4.97E-10
4.97E-10
4.97E-10
4.97E-10

4.97E-10
4.97E-10
4.97E-10
4.97E-10
4.97E-10

7.75E-09
4.11E'08
3.65E-07
2.96E-0B
1.03E-07

SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK 
INCIDENTIAL INGESTION AND DERMAL CONTACT 
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER - MLE

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00 
I.OOEfOO
1.00E+00

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

3,40E-01
1.80E+00
1.60E+01
1.30E+00
4.50E+00

Herbicides 
Penlachlorophenol

Pesticides 
4,4‘-DDT 
beta<6HC 
Dieldrin 
gamma-BHC (Lindane) 
Heptachlor

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

NA 
0.001 

NA 
NA 
NA 
NA

NA
1.50E+00 

NA 
NA 
NA 
NA

2.23E-08
2.23E-08
2.23E-08
2.23E-08
2.23E-08

2.23E-08
NA
NA 

6.47E-09 
6.47E-09
6.47E-09
6.47E-09

NA
6.69E-09 

NA 
NA 
NA 
NA

4.97E-10 
NA 
NA

9.93E-10
9.93E-10
9.93E-10
9.93E-10

NA
4.97E-11 

NA 
NA 
NA 
NA

4.97E-10
NA
NA

9.93E-10
9.93E-10
9.93E-10
9.93E-10

NA
4.97E-11 

NA 
NA 
NA 
NA

2.45E-10 
NA
NC 

4.72E-09 
4.72E-08
4.72E-09
4.72E-08

NA
1.00E-08 

NA 
NA 
NA 
NA

1.69E-10
8.94E-10
7.95E-09
6.46E-10
2.23E-09

5.46E-12 
NA 
NC 

7.25E-10
7.25E-09
7.25E-10 
7.25E-09

NA
7.45E-11 

NA 
NA 
NA 
NA

NC
1.01E-08 

NC 
NC 
NC 
NC

1.10E-02 
NA 

2.10E-02 
7.30E-01
7.30E+00 
7.30E-01
7.30E+00

2.23E-08
2.23E-08
2.23E-08
2.23E-08
2.23E-08

2.51E-10 
NC
NC 

5.45E-09 
5.45E-08 
5.45E-09
5.45E>08

NA
6.69E«09 

NA 
NA 
NA 
NA

PCBs 
Total PCBs

Constiluent_________
SVOCs
2,4,6-Trichlorophenol 
2*Nitroaniline 
4-Nttroanirme 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
Dibenzo(a,h)anthracene

Tolal
Cancer Risk - Excess Lifetime 

Cancer Risk

August 31. 2003
3n0

Unit Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer AODing Average ADDder Average Excess Lifetime Excess Lifetime

in Soil Adjustment Adjustment Slope Factor MLE Outdoor Industrial Worker Daily Dose-lng. MLE Outdoor Indu.strial Worker Daily Dose-Der. Cancer Risk-



ENSR International

S

Risk Risk Risk Risk Risk Risk Risk RiskConstituent

3.01E-01 1.24E+00

2.12E-01

9.10E-02 7.96E-02

2.74E-09 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.20E+02 6.02E-07

4.10E-08 5.40E+00 7.09E+02 tOBE+OO 4.42E-08 2.75E+00 1.13E-07 NCOPC2.21E-07 2.91E-O5 1.78E+00 7.32E-08 5.73E-01 2.35E-0B 5.O4E+O2 2.O7E-O5

1.64E-O3 2.99E-O3 4.89E-06 5.08E-02 8.31 E-05 NCOPC NCOPC 1.14E-O3 1.86E-O6 6.B9E-04 1.13E-06 NCOPC NCOPC

7.30E+001.41E+01 1
2.01E+01

4.30E+01

5.14E-06 2.32E-07 1.O3E-O7 ir 1.98E-06|rl■12E■04 1.41E-06Total; NCOPC 2.23E-05

MLE outdoor worker soiitc scale

NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC

6.95E+00
9.66E+00

NCOPC 
NCOPC
2.91 E-08 
NCOPC 
NCOPC

NCOPC 
NCOPC 
3.32E-08
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC 
NCOPC
6.77E-08
NCOPC
1.16E-08

NCOPC 
NCOPC
NC

NCOPC 
NCOPC 
NCOPC

NCOPC
7.38E-O8
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC

3.75E+00
7.50E-01

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

NCOPC
1.43E-O7 
NCOPC 
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

8.41E+01
6.03E+02

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT 
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER - MLE
SAUGET AREA 2 RI/FS

NCOPC
NCOPC
NCOPC
NCOPC
1.64E-08
NCOPC
NCOPC

8.01E+00
1.30E+01

Q South 
EPC 

(mg/kg) I

Herbicides
Penlachlorophenol

Dioxin
2,3,7,8-TCDD-TEQ

SVOCs
2.4,6-Trichlorophenol 
2-Nitroaniline 
4-Nilroaniline 
Benzo(a)anlhracena 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Dibenzo(a,h)anlhracene

Notes;
- Not a constituent of potential concern in this areafmedium. 
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent ol potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Telrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.

Pesticides
4,4'-DDT 
bela-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

Reference
Risk (per 
mglkg)

August 31, 2003 
Revision 0

PCBs 
Total PCBs

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NC

5.57E-01
5.98E-O1
7.26E-01

NC 
9.77E-08
NCOPC 

NC 
NC 

NCOPC

1.05E-09
NC
NC 

2.21E-O8
1.51E-07
1.86E-08
5.41E-08

7.75E-O9
4.11E-08
3.65E-O7
2.96E-08
1.O3E-O7

NC
1.01 E-08 

NC 
NC 
NC 
NC

NCOPC
NCOPC
NCOPC
3.04E-09
3.26E-08
3.95E-09
NCOPC

4.19E+00
2.78E+00
2.90E+01
4.05E+00
2.77E+00
3.42E-r00
9.93E-01

6.21E-08
5.34E-O7
NCOPC
1.11E-O7
7.70E-08

_______ O 
EPC 

(mg/kg)

2.51E-10
NC
NC

5.45E-09
5.45E-08 
5.45E-O9 
S.45E-DB

_______ P
EPC 

(mg/kg)

R
EPC 

(mg/kg)
EPC 

(mg/kg)

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Q Central 
" EPC 

I mg/kg)

O North 
EPC 1“ 

(mg/kg) 1

Q North 
EPC 

(mg/kg)
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Oral

1.00E+00 1 0.01 3.00E-02 2.23E-07 2.23E-07 4.97E-09 4.97E-09 7.446-06 1.66E-07 7.60E-06

1.00E+00 0.83 0.04 2.00E.05 1.85E.07 1.85E-07 1.99E-O8 1.99E-0B 9.26E-03 9.93E-04 1.03E-02

1.00E+00 NANA NA NA NA NA NA NA NA NC

MLE

 

>rker soilXnoncancer

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1 
NA

1 
NA 
NA
NA
NA

0.01 
NA

0.01 
NA 
NA 
NA 
NA

5.00E-04
3.00E-04
6.00E-05
3.00E-04
5.00E-04

2.23E-07 
NA

2.23E-07 
NA 
NA 
NA 
NA

3.48E-09 
4.97E-10
1.99E-08 

O.O0E40O
4.97E-09
3.48E-09

NA 
NA 
NA 
NA

NC
NC 
NC
NC

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1 
0.3

1 
0.3

1
2

1
1
1
1
1

0.01
0.01
0.01
0.01
0.01

2.23E-07 
NA

2.23E-07 
NA 
NA 
NA 
NA

4.97E-09
4.97E-09
4.97E-09
4.97E-09
4.97E-09

PCBs 
Total PCBs

SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIOENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER - MLE

Herbicides 
Pentacblorophenol

Dioxin
2,3.7,8-TCDD-TEQ

4.97E-09
NA

4.97E-09 
NA 
NA 
NA 
NA

4.97E-09 4.46E-04
4.97E-09 7.44E-04 
4.97E-09 4.46E-03
4.97E-09 7.44E-04
4.97E-09 4.46E-04

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese
Mercury

Pesticides 
4.4'-DDT 
beta-BHC 
Dieldrin 
gamma-BHC (Lindane) 
Heptachlor

Auoust 31.2003 
cnO

0.007
0.001
0.04

0
0.01 

0.007

1.00E.04 
NA

3.00E-03 
NA 
NA 
NA 
NA

4.00E-04
3,00E-04
1.00E-03
3.00E-03 
2.40E-02
3.00E-04

2.23E-07
2.23E-07
2.23E-07
2.23E-07
2.23E-07

2.23E-07
6.69E-06
2.23E-07
6.6gE-08
2.23E-07
4.46E-07

Chronic Chronic
ADDing Average ADDder Average Hazard

Dose MLE Outdoor Industrial Worker Daily Dose-Jng. MLE Outdoor Industrial Worker Daity Dose-Der.
(mg/kg-day) (mg/kg-day) (mgfkg-day) (mg/kg-day) (mg/kg-day)

2.23E-07
6.69E-08
2.23E-07
6.69E-08
2.23E-07
4.46E-07

2.23E-07
2.23E-07
2.23E-07
2.23E‘O7
2.23E-07

3.486-09 5.58E-04 
4.97E-10 2.23E-04
1.99E-08 2.23E-04 

NA 2.23E-05 
4.97E.09 9.30E-06 
3.48E-09 1.49E.03

9.93E-06 4.56E-04 
1.66E-05 7.60E-04 
9.93E-05 4.56E-03 
1.66E-05 7.60E-04 
9.93E-06 4.56E-04

8.69E-06 5.66E-04 
1.66E-06 2.25E-04 
1.99E-0S 2.43E-04 

NC 2.23E-05 
2.07E-07 9.50E-06 
1.16E-05 1.50E-03

4.97E-09 2.23E-03 
NA NA 

4.97E-09 7.44E-05 
NA 
NA 
NA 
NA

Hazard 
Index -

Unit Oral - Soil Dermal - Soil 
Concentration Absorption Absorption Reference 

In Soil Adjuslment Adjustment 
^m2/kg^soiL_^aclor^^^a^

4.976-05 2.28E-03 
NA NC

1.666-06 7.606-05 
NA 
NA 
NA 
NA

Tola!
Index - Index - Hazard

Ingestion Dermal Contact IndexConstituent_________
SVOCs
2,4,6-Trichlorophenol 
2-Nilroaniline 
4-Nilroan|l(ne 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranlhene 
Dibenzo(a,h)anthracene
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Constituent HQ HQ HQ HQ HQ HQ HQHQ

3.01 E-01 1.24E+00

2.12E-01

9.10E-02 7.96E-O2

NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.20E+02 1.67E-037.60E-06

1.83E-02 5.73E-01 NCOPC5.53E-02 5.67E-03 1.08E+00 1.11E-O2 2.75E+00 2.82E-02 5.04E+02 5.17E+001.03E-02 5.40E+00 7.09E+02 7.27E+00 1.78E+00

NCOPCNC 2.99E-03 NC 5.O8E-O2 NC NCOPC NCOPC 1.14E-03 NC 6.e9E-04 NC NCOPC

1.41E+01 7.30E+00
2.01E+01

4.30E+01

S.2QEiOQNCOPC5.57E-02 1.08E-02Total Hl:| 7.33E+00 2.15E-O2

MLE outdoor worker soiltno scale

Dioxin
2,3,7,8-TCDD-TEQ

2.28E-O3 
NC

7.60E-05
NC
NC 
NC 
NC

8.01 E+00
1.30E+01

NCOPC 
NCOPC 
4.15E-04 
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

NCOPC 
NCOPC
NCOPC 
NCOPC
NC

NCOPC
NC

NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC
3.63E-O4
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
4.89E-O3 
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC

6.95E+00
9.66E+00

8.41E+01
6.03E+02

NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4.19E+00
2.78E+00
2.90E+01 
4.05E+00
2.77E+00
3.42E+00
9.93E-01

3.75E+00
7.50E-01

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

Herbicides
Pentachlorophenol

TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT 
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER - MLE 
SAUGET AREA 2 RI/FS

SVOCs
2,4,6-Trichlorophenol 
2-Nilroanilina 
4-Nitroaniline 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranlheno 
Dlbenzo(a,h)anthracene

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Reference
HQ (per 
mg/kg)

Pesticides
4,4'-DDT 
beta-BHC 
Dieldrin 
gamma-BHC (Lindane) 
Heplachlor

August 31,2003 
Revision 0

9.56E-03
NC

2.20E-03
NC 
NC 
NC 
NC

NCOPC
3.17E-O3
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NC 

NCOPC 
NCOPC

5.57E-O1
5.98E-O1
7.26E-O1

NCOPC 
NCOPC
NCOPC 
NC
NC 
NC

NCOPC

3.65E-O3
9.88E-03
NCOPC
2.85E-O3
3.42E-04

4.6SE-O4
7.60E-04
4.56E-O3
7.60E-04
4.56E-04

5.66E-O4
2.25E-O4
2.43E-04
2.23E-O5
9.50E-06
1.50E-03

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
6.45E-O2

NCOPC
1.64E-O3
NCOPC
NCOPC
NCOPC 
NCOPC

3.94E-03
2.17E-03
NCOPC
1.88E-O3 
5.73E-03
NCOPC

PCBs 
Total PCBs

S 
EPC 

(mafitg)

_____ o 
EPC 

(mg/kg)

R
EPC 

(mg/kg)

Noles:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
Hl - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCDD -TEQ - Telrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.

_______ P
EPC 

(mg/kg)

O North 
EPC 

(mg/kg)

Q North 
EPC 

(mg/kg)

Q South 
EPC 

(mg/kg)

Q Central 
EPC 

(mg/kg) |
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Receptors Evaluated: J[Receptor: MLE Outdqorindustrial Worker

Units

MLE or worker outdoor air ssoil\assum

Inhalation Rate
Body Weight 
Exposure Time 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime

Cai'culatedl
Value1

1
70
8

190
7
7
70

8.00E+00
5.21 E-01
1.00E-01

1.00E+00

J Assumed
Value

MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker

i'■■ASSUMPfidNSFdR'dufbOORTNDU
INHALATION OF OUTDOOR AIR FROM SOIL

August 31, 2003 
F 10

SAUGET AREA 2 RI/FS 
MLE

(m’ air/hour)

(kg) 
(hrs/day) = 
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/7(yrs) = 
(years)
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Unit

1.00E+00 NA NA NA NA NC

1.00E+00 1 2.00E+00 5.95E-03 5.95E-03 1.19E-02

1.00E+00 1.50E+05 3.27E-03 3.27E-03 4.91E+020.55

MLE outdoor worker outdoor air ssoilkancer

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1 
1 

NA 
NA 

1
NA

0.66 
1 
1 
1

NA 
1

NA

1
NA 
NA

1 
1 
1 
1

1
1 
1 

NA
1

NA
1
1
1

NA 
NA

3.40E-01 
1.86E+00
1.61E+01

NA
4.55E+00

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER - MLE

1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00 
1.00E+00 
1.00E+00

PCBsJbl
Total PCBs

Dioxin (bl
2,3,7,8-TCDD-TEQ

Inhalation
Cancer ADDinh

Slope Factor MLE Outdoor Industrial Worker Daily Dose - Inh. 
(mg/kg-day)~'_______________ (mg/kg-day) (mg/kg-day)

Herbicides (bl
Pentachlorophenol

August 31, 2003 
Revision 0

Lifelime
Average Excess LKelime 

Cancer Rlsk- 
Inhalation

Metals (bl 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese
Mercury

Pesticides (bl
4,4'-DDT 
bela-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

Constituent_____________
VOCs (a)
1.1.2- Trichloroethane
1.2- Dichloroethane
1.2- Dichloroethene (total)
4-Methyl-2-pentanone (MIBK) 
Benzene
Chlorobenzene 
Chloroform
DIchloromethane 
Ethylbenzene
Telrachloroethene
Toluene
Trichloroethylene
Xylenes, Total

SVOCs (bl
2,4,6-TrichlorDphenol 
2-Nitroaniline 
4-Nltroanlline 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)(1uoranthene 
Dlbenzo(a,h)anthracene

NA
1.51E+01
6.30E+00
4.20E+01

NA
NA

NA
5.95E-03 
5.95E-03 
5.95E-03

NA 
NA

NC
8.98E-02 
3.75E-02
2.50E-01 

NC 
NC

2.02E-03
1.10E-02
9.58E-02

NC 
2.71E-02

1.09E-02
NA
NA 

3.10E-01
3.10E+00 
3.10E-01
3.10E+00

5.60E-02 
9.10E-02

NA
NA 

7.70E-03 
NA 

8.05E-02 
1.65E-03

NA
2.10E-02 

NA
4.00E-01 

NA

5.95E-03 
5.95E-03

NA
NA

S.95E-03
NA

3.93E-03 
5.95E-03 
5.95E.03
5.95E-03

NA
5.95E-03 

NA

5.95E-03
NA
NA 

5.95E-03 
5.95E-03
5.95E-03
5.95E-03

5.95E-03
5.95E-03 
5.95E-03 

NA
5.95E-03

NA
5.95E-03 
5.95E-03 
5.95E-03 

NA 
NA

5.95E-03 
NA
NA 

5.95E-03 
5.95E-03
5.95E-03 
5.95E-03

5.95E-03
5.95 E-03 
5.95E-03

NA 
5.95E-03

5.95E-03
5.95E-03

NA
NA

5.95E-03
NA 

3.93E-03
5.95E-03 
5.95E-03 
5,95E-03

NA
5.95E-03 

NA

3.33E-04 
5.41E-04

NC
NC

4.58E-05 
NC 

3.16E-04
9.79E-06

NC
1.25E-04

NC 
2.38E-03 

NC

6.45E-05
NC 
NC 

1.84E-03 
1.84E-02 
1.84E-03
1.84E-02

Inhalation
Concentration Absorption 

In Air Adjustment 
(mg/m^ air) Factor
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Reference

Risk (per RiskConstituent Risk Risk Risk Risk Risk Risk Risk

3.70E-05

1.30E-04 7.80E-05 1.S0E-O5

3.30E-02 1,60E-03

4.80E-03

1.70E-01 2.50E.01

4.1OE*1O 1.69E-09

2.89E<W

1.09E-101.24E-10

NC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.00E-07 NC

1.19E-02 7.36E-09 8.75E-t1 6.43E-07 7.65E-09 2.43E-09 2.89E-11 7.81E-10 9.29E<12 1.47e-09 1.75E-11 3.75E-09 4.46E-n NCOPC 6.88E.07 8.18E-09

7.60E-10 9.40E-13 4.61E>10 NCOPC NCOPC4.91E+02 4.07E-12 2.00E-Q9 4.61E-11 2.26E>08 NCOPC NCOPC 1.55E-12

1.92E-08 9.95E-09
2.76E-08

3.90E-08

3.09E-07 4J3E-07TotaT 2.95E-07 1.67E-09 3.70E-0B 2.64E.061.27E-OS

MLE outdoor door air ssolhc scale

8.07fe-08

NCOPC 
NCOPC
1.19E-11
NCOPC
NCOPC

4.10E-03
3.10E-02

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC

1.40E-03
2.50E.03

3.90E>05
7.40E-03

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

4.00E-04
2.20E-04
1.20E-05
2.gQE>03

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

7.60E-10
8.t8E-10
9.8gE-10

NCOPC 
NCOPC
1.04E-11
NCOPC 
NCOPC

2.70E.05
1.S0E>04
5.40E>05

2.40E-04
1.10E-03
2.20E.05

NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

5.10E-03
1.10E-04
1.30E-03

5.11E.09
1.02E-09

Q North 
EPC

NCOP.C 
NCOPC 
1.03E-09 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

NCOPC
8.94E-10 
NCOPC 
NCOPC 
NCOPC 
NCOPC

1.15E.07
8.23E-07

NCOPC 
NCOPC 
NCOPC
1.40E.12
1.50E-11
1.82E-12
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

6.70E-03
1.50E-02

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NC

2.50E-O4
1.20E-03
8.40E-05
8.70E-03
1.10E.03
8.40E-03

1.09E-08
1.77E-08

3.69E-13 
NC 
NC 

1.02E.11 
6.95E-11 
8.60E-12
2.50E-11

6.45E-05 
NC 
NC 

1.84E-03 
1.84E-02 
1.84E>03
1.84E-02

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

Q South 
EPC

TABLE
POTENTIAL CARCINOGENIC RISK 
CARCINOGENIC ASSESSMENT 
INHALATION OP
OUTDOOR AIR FROM SOIL 
OUTDOOR INDUSTRIAL WORKER • MLE

PCB9 (bl 
Total PCBs

Dioxin fb>
2.3.7.8.TCDD.TEQ

NCOPC 
1.73E-09 
NCOPC 
NCOPC 
NCOPC 
NCOPC

g.48E«09
1.32E-08

2.20E-11
1.96E<10 
NCOPC 

NC 
2.77E-11

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

»1.2003
I vision 0

VOCs (a)
1.1.2- Trichloroethan8
1.2- Dichloroethane
1.2- DIchloroelhene (total)
4-Methyl-2-pentanone (MIBK) 
Benzene 
Chlorobenzene 
Chloroform 
Dichloromelhane 
Ethylbenzene 
Telrachloroethene 
Toluene 
Trichloroethylene 
Xylenes, Total

Pesticides (bl 
4,4'-DDT 
bela>BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

Metals (bl 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Herbicides (bl 
Penlachlorophenol

Noles:
-- Not a constituent of potential concern In this area/medlum. 
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure. 
NC • No dose-response value.
NCOPC • Not calculated because not a constituent of potential concern In this area/medium. 
PCBs * Polychlorinated Biphenyls.
SVOCs • Semi Volatile Organic Compounds.
TCDD * TEQ * Tetrachlorodibenzo-p-dloxin Toxic Equivalents Concentration. 
VOCs - Volatile Organic Compounds.

SVOCs (bl
2.4,6-TrichlorophenoI 
2-NilroanIllne 
4-Nitroanlline 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)(luoranthene 
Dlbenzo(a,h)anlhrac6ne

2.02E-03
1.10E-02
9.58E-02 
NC 

2.71E-02

3.33E-04 
5.41E.04 
NC 
NC 

4.58E-05
NC 

3.16E-04 
9.79E-06
NC

1.25E-04 
NC 

2.38E-03 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC
3.O7E-O7
NC 

NCOPC 
NCOPC 
NC 

NCOPC 
NC 

NCOPC 
NC

3.50E-03
4.eOE-O2
3.40E-04

NCOPC 
NCOPC 
NCOPC 
NCOPC 
1.88E-07
NC 

NCOPC
3.43E-08
NC 

4.25E-08 
NCOPC 
NCOPC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
6.87E-10 
NCOPC 
NCOPC 
NCOPC 
NC

NCOPC 
NC 

5.95E-09
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

5.72E-09
3.78E-0g
3.95E-08
5.52E-0g
3.77E-09
4.66E-09
1.35E-09

P
EPC 

(mg/m’l

g.OClE-09 
8.12E-08

NC 
NCOPC
1.10E-08

NC 
8.95E-09
NCOPC 

NC
1.75E-07

NC
1.24E.05

NC

NCOPC 
NCOPC 
NCOPC 
NCOPC
7.S6E.12
NCOPC 
NCOPC

R 
EPC 

(mg/m^l

NC 
8.99E-02
3.75E-02 
2.50E-01 
NC 
NC

NCOPC 
2.00E-08 
NCOPC 
NCOPC 
3.57E-09 
NCOPC 
NCOPC 
NCOPC 
NC

2.75E-08
NCOPC
2.86E-08
NC

7.60E-03
2.50E-06
1.WE-02

NCOPC 
NCOPC 
NCOPC 
NCOPC 
5.g6E-09 
NCOPC 
NCOPC 
NCOPC 
NC

3.12E-07 
NCOPC
9.28E-0e 

NC

NCOPC 
NCOPC 
NCOPC 
NCOPC
3.12E-11 
NCOPC
5.34E-12

NC
1.18E-09
NCOPC 
2.66E-08 

NC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NC 

5.04E-09 
NC 

NCOPC 
2.45E-09

NC
1.05E-08

NC
2.62E-06 

NC

S 
EPC 

(mg/m’l

0
“EPC T 

(mgfm’l

0 North 
EPC 

(mgfm^)

3.SOE-O5 
1.40E-03 
1.20E-03
5.20E-03
2.20E-04

Q Central 
EPC 

(mgW)
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Reference R

HQ (permgfm^l HQConstituent HQ HQ HQ HQ KQ HQ HQ

3.70E-05

1.30E.04 7.eOE-05 1.50E-05

3.30E-02 1.60E-03
4.80E-03
1.70E-01 2.50E.01

4.10E-1O t69E.O9
2.89E-10

1.24E-10 1.0gE-10

NC NCOPC NCOPC NCOPC NCOPC NCOPCNCOPC NCOPC 3.0DE-07 NC

7.36E-09 NC 1.47E-09NC NC 6.43E-07 NC 2.43E-09 NC 7.81E-10 NC 3.76E-09 NC NCOPC 6.88E-07 NC- f

4.07E-12 1.55E-12NC NC 4.61E-11 NC NCOPC NCOPC NC 9.40E.13 NC NCOPC NCOPC

1.92E-08 9.95E-Q9
2.75E-08

3.90E-08
6.6aE»01 1.77E-02 8.38E-03 ■Rc' 3.09E-02 4.4SE»02nTotal:| 4.62E-01 3.45c-02

Idoor sir ssoilVic scaleMLE outdoor

EPC
0 North 

“"epc I 
I I

NC 
NC 
NC 

2.08E+03 
4.16E*03 
6.94E+02

NC 
NC
NC 
NC
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

3.90E-05
7.40E-03

NCOPC 
NCOPC 
NCOPC 
NCOPC 
9.02e-04 
NCOPC 
NCOPC 
NCOPC 
2.91E-04 
8.75E-04 
NCOPC 
2.32E-04
1.54E>02

NCOPC 
NC 

NCOPC 
NCOPC 
NCOPC 
NCOPC

4.00E-04
2.20E-04
I.20E-05
2.90E-03

7.60E-10
8.16E*10
9.e9E-10

1.16E-07
8.23E-07

NCOPC 
NCOPC 
NCOPC 
NC 
NC 
NC 

NCOPC

2.70E-05
1.50E.04
5.40E-05

5.11E-09
1.02E-09

NC 
NC 

NCOPC 
NC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC
NC 

NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
2.71E-05

1.09E-08
1.77E-08

6.70E-03
1,50E-02

NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC

4.10E-03
3.10E-02

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NC 

NCOPC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NC 
3.94E-06
2.06 E-06 

NC 
NC 
NC 
NC

Dioxin (bl
2,3,7,8-TCDD-TEQ

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NC 
4.25E+01 

NC
6.94E-02
6.94E+00
3.50E+00 
4.16E+00
6.92E-02 
2.08E-01
3.60E-01
5.22E-01 
5.95E+00 
2.0BEf00

3.50E-03
4.e0E.02
3.40E-04

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

Notes:
~ Not a constituent of potential concern In this area/medlum. 
EPC • Exposure Point Concentration. 
HI' Hazard Index. 
HQ * Hazard Quotient.
MLE-Most Likely Exposure. 
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
RGBs - Polychlorinated Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCOD - TEQ - Telrachtorodibenzo-p-dloxin Toxic Equivalents Concentration. 
VOCs - Volalile Organic Compounds.

Herbicides (b) 
Pentachlorophenol

VOCs (a) 
I.t.2-Trichloroelhano
1.2- Dichloroethane
1.2- Dichloroethene (total)
4-Methyl-2-penlanone (MIBK) 
Benzene 
Chlorobenzene 
Chloroform 
Dichloromelhane 
Ethylbenzene 
Tetrachloroethene 
Toluene 
Trichloroethylene 
Xylenes. Total

SVOCs (bl
2.4.6-TrichIorophenol 
2-Nitroanillne 
4-Nilroanillne 
Benzo(a)anlhracena 
Benzo(a)pyrene 
Benzo(b)lluQranthene 
Dlbenzo(a,h)anlhracene

Pesticldesjbl
4.4’.DDT 
beta-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

Q North 
EPC

(mg/m*| I

Metals (bl 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

EPC

NC 
1.04E+03
5.22E+01 

NC 
NC 
NC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC
2.85E-02
1.08E.01
NCOPC 
2.42E.04 
9.98E-03
1.19E.O4 
NCOPC 
NCOPC 
5.21E.01

1.40E-03
2.50E-03

NCOPC 
NCOPC 
NCOPC 
NCOPC
NC 

NCOPC 
NCOPC

NCOPC 
NC 

NCOPC 
NCOPC 
NCOPC 
NCOPC

7.60E-03
2.50E-06
1.10E-02

NCOPC 
NCOPC 
NCOPC 
NCOPC
1.04E-04
NCOPC 
NCOPC 
NCOPC
3.33E-04
NCOPC
3.91E-03
1.49E-05 
2.29E-02

NC 
NC 

NCOPC 
2.38E-O4 
3.43E-03
NCOPC

2.40E-04
1.10E-03
2.20E-06
3.50E-05
t.40E-03
1.20E-03
5.20E-03
2.20E-04

NC
6.37E-03 
NC

NCOPC 
1.e7E-03 
3.85E-03 
9.I5E-05
NCOPC 
7.26E-06
4.90E-04
6.26E-04
3.09E-02
4.68E-04

5.1QE-O3
1.1QE-04
1.3QE-03

NCOPC 
NCOPC
NC 

NCOPC 
NCOPC

TABLE 
POTENTIAL NONCARCINOGENIC RISK 
NONCARCINOGENIC ASSESSMENT 
INHALATION OF 
OUTDOOR AIR FROM SOIL 
OUTDOOR INDUSTRIAL WORKER - MLE

NCOPC 
t.57e-03 
NCOPC 
NCOPC
6.41 E-04
NCOPC 
NCOPC 
NCOPC 
8.32E-05 
7.70E-05
NCOPC
7.145-05
6.045-03

NCOPC 
NCOPC 
NCOPC
3.54E-04 
7.63E-04 
4.55E.03
NCOPC
1.73E-O5
2.50E-04 
2.94E-05 
4.64E.03
6.54E.03
1.76E-02

______ S
EPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
4.65E-02 
5.25E-02
NCOPC 
NCOPC
6.86E-03 
NCOPC
2.50E-03
NCOPC
3.54E-01

9.4SE-09
1.32E-08

NCOPC 
NCOPC
NC 

NCOPC 
NCOPC

5.72E-09
3.78E-09
3.95E-08 
5.52E-09
3.77E-09
4.66E-09
1.35E-09

Q South 
EPC 

(mg/m^( | |

31,2003
svision 0

0
EPC

Q Ceitral 
EPC

PCBs (bl 
Total PCBs
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Receptors Evaluated:

ieceptor: MLE Outdoor Industrial Worker

Units

MLE outdoor air voctassum

Inhalation Rate
Body Weight 
Exposure Time 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime

Assumed
Value

Calculated 1
Value

ASSUMPTIONS FOR ON-SITE OUTDOOR INDUSTRIAL WORKER - MLE
INHALATION OF OUTDOOR AIR VOCs 

1.0
70
8

190
7
7
70

8.00E+00
5.21E-01
1.00E-01
1.00E+00

MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker 
MLE Outdoor Industrial Worker

Iii

August 31.2003
Revision 0

SAUGET AREA 2 RI/FS 
MLE

(m’ air/hour) 

(kg) 
(hrs/day) = 
(days)/365 (days) = 
(yrs)/70(yrs) =
(yrs)/7(yrs) = 
(years)
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Unit
ADDinti

=

3r air voc\cancerMLE

Inhalation
Cancer

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
ON-SITE OUTDOOR INDUSTRIAL WORKER - MLE

1
NA 
NA
NA 
NA

1
NA

0.66
1
1
1

NA
1

1.00E+00
1.00E+00
1.00E+00 
1.00E+00 
1.00E+00
1.00E+00
1.00E+00
1.00E+00 
1.00E+00
1.00E+00 
1.00E+00
1.00E+00
1.00E+00,

Lifetime
Average Excess Lifetime

Constituent______________
VOCs
1.2- Dichloroethane
1.2- DichIoroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

August 31, 2003 
F • ■ lO

5.95E-03
NA
NA
NA
NA 

5.95E-03
NA 

3.93E-03 
5.95E-03 
5.95E-03 
5.95E-03

NA 
5.95E-03

9.10E-02
NA
NA
NA
NA 

7.70E-03
NA 

8.05E-02 
6.30E-03 
1.65E-03 
2.10E-02

NA 
4.00E-01

5.95E-03
NA
NA
NA
NA

5.95E-03
NA

3.93E-03 
5.95E-03 
5.95E-03 
5.95E-03

NA
5.95E-03

5.41 E-04
NC
NC
NC
NC 

4.58E-05
NC

3.16E-04 
3.75E-05 
9.79E-06
1.25E-04

NC
2.38E-03

Inhalation
Concentration Absorption

In Air Adjustment Slope Factor MLE Outdoor Industrial Worker Daily Dose - Inh. Cancer Risk -
(mg/m^ air) Factor (mg/kg-day)''(mg/kg-day) (mg/kg-day) Inhalation
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Mid

Risk RiskRisk Risk Risk Risk

1.00E-04

3.70E-05

4.00E-05

1.70E-08

8.70E-06

Total:! 1.83E-09 8.88E-12 NCOPC 4.12E-09 7.8SE-08 1.23E-04

MLE outdoor air voc\c scale

2.00E-03
3.80E-03
7.30E-05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1.83E-09
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
ON-SITE OUTDOOR INDUSTRIAL WORKER - MLE

1.80E-07
5.80E-07

9.00E-05
1.20E-04

4.90E-05
9.60E-06
3.90E-05
7.20E-05

3.20E-06
1.50E-05

1.10E-04
5.60E-03
1.90E-03
5.10E-02

1.00E-04
5.70E-04
7.30E-05
1.40E-04

Notes:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
VOCs - Volatile Organic Compounds.

Reference Risk 
(per mg/m^)

August 31, 2003 
Revision 0

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

5.41 E-04
NC 
NC
NC
NC

4.58E-05
NC

3.16E-04
3.75E-05
9.79E-06
1.25E-04
NC 

2.38E-03

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
8.25E-12

NC
NCOPC 
6.37E-13
NCOPC 
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC
NCOPC
NC

NCOPC 
4.12E-09

NC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

1.08E-06
NC
NC

NCOPC
NC

2.61 E-08
NC 

4;43E-08
NCOPC 
1.08E-09 
7.00E-07

NC 
1.21 E-04

5.41 E-08 
NCOPC 
NCOPC
NC
NC

1.79E-09
NC

NCOPC
NCOPC 
3.13E-11
1.87E-09
NCOPC 
2.07E-08

______0EPC 
(mg/m*)

R
EPC

Leachate
______Q EPC 
(mg/m^)

R-AA-R-1-28 
EPC 

(mg/m^)
Q-AA-Q-6-24 

EPC 
(mg/ni^)

Shallow
O.AA.0-1-16 

EPC 
(mg/m^)Constituent______________

VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Melhyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene
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Inhalation

1

ar air voc\noncancerMir

1 
NA

1
1

NA
1
1 
1 
1 
1
1
1
1

SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
ON-SITE OUTDOOR INDUSTRIAL WORKER - MLE

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1 .OOE+00

Constituent______________
VOCs
1.2- Dichloroelhane
1.2- Dlchloroethene (total)
2-Butanone (MEK)
4-Methyl-2-penlanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

5.95E-02
NA 

5.95E-02 
5.95E-02

NA 
5.95E-02 
5.95E-02 
5.95E-02 
5.95E-02 
5.95E-02 
5.95E-02 
5.95E-02 
5.95E-02

1.40E-03
NA 

2.86E-01 
8.57E-01

NA 
8.57E-03 
1.70E-02
1.43E-02 
2.57E-02 
8.60E-01 
1.70E-01 
1.14E-01
1.00E-02

5.95E-02
NA 

5.95E-02 
5.95E-02

NA 
5.95E-02 
5.95E-02 
5.95E-02 
5.95E-02 
5.95E-02 
5.95E-02 
5.95E-02 
5.95E-02

4.25E+01
NC 

2.08E-01 
6.94E-02

NC 
6.94E+00 
3.50E+00 
4.16E+00 
2.31E+00 
6.92E-02
3.50E-01 
5.22E-01 
5.95E+00

Unit Inhalation
Concentration Absorption Reference 

In Air Adjustment 
(mg/m°air) Factor (i

August 31, 2003 
P"”0

Chronic 
ADDinh Average 

Dose MLE Outdoor Industrial Worker Daily Dose-inh 
j-day)________________(mg/kg-day) (mg/kg-day)

Hazard
Index - 

Inhalation



!
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Mid

HQ HQ HQ HQHQ HQ

1.00E-04

3.70E-05

4.00E-05

1.70E-08

8.70E-06

1.05E-03 4.83E-03 3.96E-01Total HL 2.78E-04 3.32E-06 I NCOPC

MLE outdoor air voc\nc scale

1.80E-07
5.80E-07

4.90E-05
9.60E-06
3.90E-05
7.20E-05

2.00E-03
3.80E-03
7.30E-05

1.00E-04
5.70E-04
7.30E-05
1.40E-04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

TABLE
POTENTIAL HAZARD INDEX
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
ON-SITE OUTDOOR INDUSTRIAL WORKER - MLE

3.20E-06
1.50E-05

1.10E-04 
5.60E-03
1.90E-03
5.10E-02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
2.78E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

9.00E-05
1.20E-04

Notes:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
VOCs - Volatile Organic Compounds.

Reference HQ 
(per mg/m^)

August 31, 2003 
Revision 0

Constituent____________
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Mefhyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform 
Chloromethane 
Dichloromethane
Tetrachloroethene 
Toluene
Trichloroethylene

NCOPC 
NCOPC 
NCOPC 
2.57E-06 
NCOPC 
6.25E-04 
4.20E-04
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
.NCOPC

4.25E+01
NC 

2.08E-01
6.94E-02

NG
6.94E+00
3.50E+00 
4.16E+00 
2.31 E+00 
6.92E-02 
3.50E-01 
5.22E-01 
5.95E+00

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1.25E-06
2.03E-06
NCOPC
3.93E-08
NCOPC
NCOPC
NCOPC
NCOPC

4.25E-03
NCOPC 
NCOPC
3.40E-06
NC 

2.71E-04 
2.52E-04
NCOPC
NCOPC
2.21 E-07 
5.25E-06
NCOPC 
5.18E-05

8.50E-02
NC 

1.52E-05
NCOPC
NC 

3.96E-03 
2.55E-04 
5.82E-04
NCOPC 
7.61E-06 
1.96E-03 
9.92E-04 
3.03E-01

Shallow 
O-AA-0-1-16 

EPC 
(mg/m^)

______ REPC 
(mg/m^)

r.AA-R-1-28 
EPC 

(mg/m^)

Leachate
______Q EPC 
(mg/m^)

______0
EPC 

(mg/m’)
Q-AA-Q-6-24 

EPC 
(mg/m^)



ENat

Trespassing Teenager

WTERNA r/O/^Ai.

August 31,2003 
Revision 0

Sauget Area 2 
HHRA-RI/FS
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Receptors Evaluated

RME Trespassing Teenager[Receptor:

*.
Units

RME teen surface soil\assum

RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager

Assumed
Value

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) ' 
Lifetime
Unit Conversion Factor

r"

August 31,2003 
Revision 0

100
0.04
4672

47
26
11
11
70

1.00E-06

... ASSUMPTibNS’FOR’fRESPAS'siNG ...............
INCIDENTIAL INGESTION AND DERMAL CONTACT SURFACE SOIL

SAUGET AREA 2 RI/FS
RME

7.12E-02
1.57E-01
1.00E+00

(mg soil/day) 
(mg/cm’') 
(cm=') 

(kg) 
(days)/365(days) = 
(years)/70(years) = 
(yrs)/11 (yrs) = 
(years) 
(kg/mg)

1 Calculated i 
Value j
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Cancer Risk

1.00E+00 1 0.01 1.20E-01 2.38E-08 2.38E-06 4.45E-"0 4.45E-10 2.86E-09 5.34E-11 2.91 E-09

1.00E+00 0.83 0.04 2.00E+00 1.98E-08 1.98E-08 1.78E-C9 1.78E-09 3.95E.08 3.56E-09 4.31E-08

0.4 1.50E+05 9.63E-09 1.78E.C9 1.78E-09 1.43E-03 2.67E.04 1.70E-031.00E+00 0.04 9.53E-09

 SS3    

RME soihcancer

NA
7.14E-09 

NA 
NA 
NA 
NA

t.OOE+00
1.00E+00
1.00E+00
1.00E+00
l.OOE+00
1.00E+00
1.00E+00

1 
NA 
NA 

0.29 
0.29
0.29
0.29

NA
0.3 
NA 
NA 
NA 
NA

0.01
0.01
0.01
0.01
0.01

NA
1.60E+00 

NA 
NA 
NA 
NA

2.38E-08 
NA
NA 

6.91 E-09
6.91 E-09
6.91E-09
6.91 e-09

NA
4.45E-»1 

NA 
NA 
NA 
NA

B.25E-09
4.37E-0B 
3.88E-07
3.15E-08
1.09E-07

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1
1
1
1
1

0.01 
NA 
NA 

0.02
0.02
0.02
0.02

1.10E-02 
NA 

2.10E-02 
7.30E-01 
7.30E+00 
7.30E-01 
7.30E+00

3.40E-01 
i.eoE+oo
1.60E+01
1.30E+00
4.50E+00

4.45E-1O
NA
NA 

8.90E-10
6.90E-10
8.90E-10
8.90E-10

4.45E'1O
4.45E-10
4.45E-10
4.45E-10
4.45E.10

1.51E-10 
8.01E-10
7.12E-09 
5.79E-10
2.00E-09

NC
1.OBE-OB 

NC 
NC 
NC 
NC

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

4.45E-10

4.45E-50
4.45E-':0

2.02E-1O 
NA
NC 

5.04E-09 
5.04E-08
5.04E-09 
5.04E-08

8.10E-09
4.29E-08
3.81E-07
3.10E-08
1.07E-07

SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK 
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER ■ RME

4.90E-12 
NA
NC 

6.50E-10
6.50E-09
6.50E-10
6.50E-09

NA
6.66E-11 

NA 
NA 
NA 
NA

Metals 
Aniimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Pesticides
4,4'-DDT 
beta-BHC 
Dieldrin 
gamma-BHC (Lindane) 
Heptachlor

Herbicides 
Pentachlorophenol

Dioxin
2,3,7.8-TCDD-TEQ

NA
0.001 

NA 
NA 
NA 
NA

2.38E-08
2.38E-0B
2.38E-08
2.38E-08
2.38E-08

NA
7.14E-09 

NA 
NA 
NA 
NA

2.38E-09 
NA
NA 

6.91E-09 
6.91E-09
6.91 E-09
6.9 IE-09

2.38E-0B
2.3BE-06
2.38E-08
2.38E-06
2.38E-08

NA
4.45E-11 

NA 
NA 
NA 
NA

NA
1.07E-08 

NA 
NA 
NA 
NA

2.e7E-10
NC 
NC 

5.69E-09
5.69E-08
5.69E-09
5.69E-08

PCBs 
Total PCBs

Auguspl.2003
»n 0

Constituent_________
SVOCs 
2.4.6-Trichlorophenol 
2-Nilroaniline 
4-Nilroaniline 
Benzo(a)anthracen6 
Benzo(a)pyrene 
Benzo(b)nuoranlhene 
Dibenzo(a,h)anlhracene

4.45E-1O
NA 
NA 

8.90E-10 
8.90E-W
8.90E-10
8.90E-10

Unit Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDdor Average Excess Lifetime Excess Lifetime Total

in Soil Adjustment Adjustment Slope Factor RME Trespassing Teenager Daily Dose-lng. RME Trespassing Teenag-jr Daily Dose-Der. Cancer Risk- Cancer Risk- Excess Lifetime
(mg/kg soil) Factor Factor (mg/kg-day)'* (mg/kg-day) (mg/kg-day) (mg/kg-dav) (mg/kg-day) Ingestion Dermal Contact
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Reference O O North P Q North Q Central Q South R S

Risk Risk Risk RiskRisk Risk Risk Risk

6.70E-01 1.80E+00

3.70E-01

1.80E-01 2.69E-01

2.91E-09 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.40E+02 1.28E-06

4.31E-08 1.08E+01 4.65E-07 7.09E+02 3.06E-05 7.02E+00 3.03E-07 8.06E-08 2.57E+00 1.1 IE-07 5.10E+00 2.20E-071.87E+00 NCOPC 1.01E+03 4.35E-05

1.70E-03 5.93E-03 1.01E-05 5.08E-02 8.62E-05 NCOPC NCOPC 3.3 IE-03 5.61 E-06 1.69E-03 2.87E-06 NCOPC NCOPC

2.60E+01 1.30E+01
9.20E+01

4.30E+01

Total; 5.86E-061.06E-0S 1.17E-04 6.21 E-07 3.41 E-06 NCOPC 4.69E-052.04E-07

RME teen surface soil\c scale

EPC

NCOPC
NCOPC
6.99E-08
NCOPC
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC 
NCOPC 
5.86E-09 
5.98E-08 
7.68E-09
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

8.25E-09
4.37E-08
3.88E-07
3.15E-08
1.09E-07

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC 
NCOPC
3.8 IE-08 
NCOPC 
NCOPC

NCOPC
NCOPC 
NCOPC 
NCOPC
1.02E-07
NCOPC
2.1 IE-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC

1.03E+00
1.05E+00
1.35E+00

NCOPC 
NCOPC 
1.04E-07
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC

TABLE
POTENTIAL CARCINOGENIC RISK ,
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - RME
SAUGET AREA 2 RI/FS

Dioxin
2,3,7,8-TCDD-TEQ

NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
2.80E-07
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
1.4OE-O7
NCOPC 
NCOPC
NCOPC 
NCOPC

1.43E+01
1.35E+01

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

8.20E+00 
4.60E+00
S.70E+01
B.OOE+00 
5.40E+00
6.60E+00
1.80E+00

1.60E+01
2.60E+01

7.60E+00
1.50E+00

1.32E-07
1.14E-06
NCOPC 
2.37E-07 
1.64E-07

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Herbicides
Pentachlorophenol

Risk (per 
mg/kg)

1.81E+02
8.60E+02

Pesticides
4,4'-ODT 
bela-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heplachlor

Notes;
- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration..
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern In this area/itiedium. 
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dloxln Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

August 31,2003 
Revision 0

PCBs
Total PCBs

NC 
1.46E-07 
NCOPC 

NC 
NC 

NCOPC

Constituent________
SVOCs
2,4,6-Trichlorophenol 
2-Nilroanlline 
4-Nilroanillne 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Dlbenzo(a,h)anthracene

2.67E-10
NC
NC 

5.69E-09 
S.69E-08 
5.69E-09
5.69E-08

NC
1.08E-08 
NC 
NC 
NC 
NC

NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
NC

NCOPC 
NCOPC
NC

NCOPC 
NCOPC 
NCOPC

EPC 
(mg/kg)

EPC 
(mg/kg)

EPC 
(mg/kg)

EPC 
(mg/kg)

EPC 
(mg/kg)

EPC 
(mg/kg)

EPC 
(mg/kg)

2.19E-09 
NC
NC . 

4.55E-08 
3.07E-07
3.76E-08
1.02E-07
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Oral
Hazard
Index -

(mg/hg-day) Ingestion Dermal Contact

2.83E-09 2.83E-09 5.06E-06 9.44E-08 5.15E-061 0.01 3.00E-02 1.62E-07 1.52E-071.00E+00

2.00E-05 1.26E-07 1.26E-07 1.13E-08 1.13E-08.6.29E-03 5.66E-04 6.86E-031.00E+00 0.83 0.04

NA NA NA NCNA NA NA NA NA NA1.00E+00

RME ice soil\noncancer
August 31. 2003 

nO

1 
NA

1
NA 
NA
NA
NA

1
1
1
1
1

0.01
0.01
0.01
0.01
0.01

NA 
NA 
NA
NA

Herbicides 
Penlachlorophenol

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1
0.3

1
0.3

1
2

0.01 
NA

0.01 
NA 
NA 
NA 
NA

5.00E-04
3.00E-04
5.00E-05
3.00E-04
5.00E-04

4.00E-04
3.00E-04
1.00E-03
3.00E-03
2.40E-02
3.00E-04

1.52E-07
4.55E-08
1.52E-07
4.55E-0a
1.52E-O7
3.03E-07

2.83E.09 3.03E-04
2.83E>09 5.05E-04
2.83E-09 3.03E-03
2.83E-09 5.05E-04
2.83E-09 3.03E-04

NA
NA
NA
NA

Dioxin
2,3.7,8-TCDD-TEQ

SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - RME

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Pesticides
4,4‘-DDT
beta-BHC
Dieldrin
gamma-BHC (Lindane)
Heptachlor

5.66E-06 3.09E-04
9.44E-06 5.15E-04
5.66E-05 3.09E-03
9.44E-06 5.15E-04
5.66E-06 3.09E-04

Constituent__________
SVOCs
2,4,6-Trlchlorophenol 
2-Nitroaniline 
4'Nitroaniline 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranlhene 
Dibenzo(a,h)anthracene

0.007
0.001

0.04
0 

0.01 
0.007

1.00E.04 
NA

3.00E-03 
NA 
NA 
NA 
NA

1.52E-07 
NA

1.52E-07 
NA 
NA 
NA 
NA

1.52E-07
1.52E-07
1.52E-07
1.52E-07
1.52E-07

1.52E-07
4.55E-08
1.52E-07
4.55E-08
1.52E-07
3.03E-07

1.98E-09
2.83E-10
1.13E-08 

O.OOE+00
2.83E-09
1.98E-09

2.83E-09 
NA

2.83E-09 
NA 
NA 
NA 
NA

4.96E-06 3.84E-04 
9.44E-07 1.53E-04 
1.13E-05 1.63E-04 

NC 1.62E-05 
1.18E-07 6.43E-06
6.61E-06 1.02E-03

1.52E-07 
NA

1.52E-07 
NA 
NA 
NA 
NA

1.52E-07
1.52E-07
1.52E-O7
1.52E.07
1.52E-07

2.83E-09
2.83E-09
2.83E-09
2.83E.09
2.83E-09

1.98E-09 3.79E-04 
2.83E.10 1.52E-04 
1.13E-08 1.52E-04

NA 1.52E-05 
2.83E-09 6.31 E-06 
1.98E-09 1.01E-03

2.83E-05 1.54E>03 
NA NC

9.44E-07 5.15E-05 
NC
NC 
NC 
NC

Chronic Chronic
ADDing Average ADDder Average Hazard

Dose RME Trespassing Teenager Daily Dose-Ing. RME Trespassinc Teenager Daily Dose-Der. Index -
(mg/kg-day) (mg/kg-day)(rng/kg-day)

PCBs 
Total PCBs

Unit Oral - Soil Dermal - Soil
Concentration Absorption Absorption Reference

in Soil Adjustment Adjustment
(mg/kg-soil) Factor Factor (mg/kg-day)

Total 
Hazard 

Index

2.83E-09 1.52E-03
NA NA

2.83E-09 6.05E-05 
NA 
NA 
NA 
NA
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P Q North Q Central Q South R SReference O O North

HQ HQ HQHQ HQ HQ HQ HQ

6.70E-01 1.80E+00

3.70E-01

2.69E-011.80E-01

5.15E-06 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.40E+02 2.26E-03NCOPC

6.e6E-03 1.08E+01 7.40E-02 7.09E+02 4.86E+00 7.02E+00 4.8 IE-02 1.87E+00 1.28E-02 2.57E+00 1.77E-02 5.10E+00 3.50E-02 NCOPC 1.01E+03 6.91 E+00

NC NC 1.69E-03 NC NCOPC NCOPC5.93E-03 NC 5.08E-02 NC NCOPC NCOPC 3.3iE-03

2.60E+01 1.30E+01
9.20E+01

4.30E+01

1.96E-02 5.16E-02 NCOPC 6.95E+00Total HI: 7.46E-02 4.90E+00 5.21E-02 2.76E-02

RME teen surface solhnc scale

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
1.50E-02
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC

1.43E+01
1.35E+01

5.49E-03
2.06E-03
NCOPC 
2.74E-03
5.53E-03
NCOPC

NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC

3.84E-04
1.53E-04
1.63E-04
1.52E-05
6.43E-0B
1.02E-03

3.09E-04
5.15E-04
3.09E-03 
5.15E-04
3.09E-04

NCOPC
3.97E-03
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
1.98E-03
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.03E+00
1.05E+00
1.35E+00

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

8.20E+00
4.60E+00 
5.70E+01
8.00E+00 
5.40E+00
6.60E+00
1.80E+00

1.60E+01
2.60E+01

7.50E+00
1.50E+00

4.94E-03
1.34E-02
NCOPC
3.86E-03 
4.63E-04

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - RME 
SAUGET AREA 2 RI/FS

NCOPC 
NCOPC
8.31 E-04 
NCOPC 
NCOPC

NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC

Dioxin
2,3,7,8-TCDD-TEQ

Herbicides
Pentachlorophenol

1.81E+02
8.60E+02

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Notes:
~ Not a constituent of potential concern In this area/medlum.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern In this area/medlum. 
PCBs- Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Telrachlorodibenzo-p-dloxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

Pesticides
4,4'-DDT 
bela-BHC 
Dieldrin 
gamma-BHC (Lindane) 
Heplachlor

HQ (per 
mg/kg)Constituent________

SVOCs
2,4,6-Trichlorophenol 
2-Nilroaniline 
4-Nitroanillne 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)8uoranlhene 
Dibenzo(a,h)anlhracene

August 31,2003 
Revision 0

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
4.37E-02

NCOPC
NCOPC 
NCOPC
NCOPC 
NC

NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC
NCOPC
NC

NCOPC
NC

NCOPC 
NCOPC
NCOPC 
NC
NC
NC

NCOPC

1.27E-02
NC

2.93E-03 
NC 
NC 
NC 
NC

PCBs
Total PCBs

1.54E-03
NC 

5.15E-05 
NC 
NC 
NC 
NC

NCOPC 
NCOPC 
5.56E-04 
NCOPC 
NCOPC

EPC 
(mg/kg)

EPC
(mg/kg)

EPC 
(mg/kg)

EPC 
(mg/kg)

EPC 
(mg/kg)

EPC 
(mg/kg)

EPC 
(mg/kg)

EPC 
(mg/kg)
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Receptors Evaluated:

iReceptor:

Units

outdoor air ssoil\assumRMI

RME Trespassing Teenager

Assumed
Value

2.00E+00
7.12E-02
1.57E-01
1.00E+00

ASSUMpfiONSFOR'TRESPASSiNGTEENA^^^^
INHALATION OF OUTDOOR AIR FROM SOIL

1.2
47
2

26
11
11
70

Inhalation Rate
Body Weight 
Exposure Time 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer)
Lifetime

RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager

Calculated i
Value ;I

August 31, 2003 
[ i0

SAUGET AREA 2 RI/FS
RME

I
(m’ air/hour) 

(kg) 
(hrs/day) = 
(day£)/365 (days) = 
(yrs)/70(yrs) =
(yrs)/11 (yrs) = 
(years)
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Unit

1.00E+00 NA NA NCNA NA

1.00E+00 2.00E+00 5.72E-04 5.72E-04 1.14E-031

3.14E-041.00E+00 0.55 1.50E+05 3.14E-04 4.72E+01

RME teen outdoor air ssoihcancer

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1
NA 
NA

1 
1 
1 
1

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1 
1 

NA 
NA 

1
NA 

0.66
1
1 
1 

NA 
1 

NA

NA
1
1
1 

NA 
NA

1
1 
1 

NA
1

NA
5.72E-04
5.72E-04
5.72E-04

NA 
NA

5.72E-04
5.72E-04 
5.72E-04

NA
5.72E-04

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

SAUGET AREA 2 RI/FS 
CARCINOGENIC ASSESSMENT 
INHALATION OF 
OUTDOOR AIR FROM SOIL 
TRESPASSING TEENAGER - RME

August 31. 2003 
Revision 0

PCBs fb) 
Total PCBs

SVOCs (b)
2,4,6-TrichlorophenoI 
2-Nilroaniline
4-Nilroaniline 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene
Dibenzo(a,h)anthracene

Pesticides fb>
4,4'-DDT 
beta-BHC 
Dieldrin 
gamma*BHC (Lindane)
Heptachtor

Inhalation
Cancer ADDinh

Slope Factor RME Trespassing Teenager Daily Dose - Inh. 
(mg/kg-day)'^(mg/kg-day) (mg/kg-day)

Lifetime
Average Exce ss Lifetime

Cf'.ncer Risk - 
Inhalation

Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Herbicides (bl 
Pentachlorophenol

Dioxin (bl
2,3,7,8-TCDD-TEQ

5.72E-04
NA
NA 

5.72E-04 
5.72E-04
5.72E-04
5.72E-04

NC
8.63E-03 
3.60E-03
2.40E-02

NC 
NC

1.94E-04
1.06E-03
9.20E-03

NC
2.60E-03

3.40E-01
1,86E+00
1.81E+01

NA
4.55E+00

1.09E-02
NA 
NA 

3.10E-01 
3,10E+00
3.10E-01
3.10E+00

5.60E-02
9.10E-02 

NA 
NA

7.70E-03 
NA

8.05E-02

5.72E-04
5.72E-04

NA 
NA

5.72E-04
NA 

3.77E-04 
5.72E-04 
5.72E-04 
5.72E-04

NA
5.72E-04 

NA

5.72E-04
NA 
NA 

5.72E-04 
5.72E-04 
5.72E-04 
5.72E-04

5.72E-04
5.72E-04

NA 
NA 

5.72E-04
NA

3.77E-04 
5.72E-04 
5.72E-04 
5.72E-04

NA
5.72E-04 

NA

5.72E-04
5.72E-04
5.72E-04

NA
5.72E-04

NA 
5.72E-04 
5.72E-04
5.72E-04 

NA 
NA

6.20E-0S
NC
NC 

1.77E-04 
1.77E-03
1.77E-04
1.77E-03

3.20E-05
5.20E-05

NC
NC 

4,40E-06
NC 

3.04E-05
9.40E-07

NC
1.20E-05

NC
2.29E-04 

NC

NA
1.51E+01 
8.30E+00
4.20E+01

NA 
NA

Constituent_______________
VOCs(al
1.1.2- Trichloroethane
1.2- Dichloroelhane
1.2- DichloroethenB (total)
4-Methyl-2-pentanone (MIBK) 
Benzene
Chlorobenzene 
Chlorofomi 
Dichloromethane
Ethylbenzene 
Tetrachloroelhene 
Toluene
Trichloroethylene
Xylenes, Total

Inhalation
Concentration Absorption 

In Air Adjustment 
(mg/m-* air) Factor

1.65E-03
NA

2.10E-02 
NA

4.00E-01 
NA
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Reference R

Risk (per mg/tn^) Risk Risk RiskRisk Risk Risk Risk Risk

B.50E-05

2.20E-04 1.90E.04 3.40E-05

1.S0E-O1 4.10E.03

2.70E-02

9.7QE-01 3.70E-01

9J3E-10 2.45E-09

5.O4E-1O

2.45E>10 3.67E<10

NC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.00E-07 NC

1.14E-03 1.47E-08 1.68E.11 6.43E-07 7.35E-10 9.57E-09 1.09E.11 2.55E-09 2.91E.12 3.51E.09 4.01E<12 6.95E-09 7.95E-12 NCOPC 1.37E-06 1.57E-09

4.72E+O1 8.0BE-12 3.81E-10 4.61E-11 2.17E-09 NCOPC NCOPC 4.61E-12 2.13E-10 2.30E>12 1.09E-10 NCOPC NCOPC

3.54E-OB 1.77E-08
1.25E.07

3.90E-0B

Total: 1.54E-07 4.76E-08 1.15E»068.Q7E-08 1.79E-O8 3.70E-1Q 7.70E-Q9 1.03E-0S
N^les:

RMEteenoi sollte scale

O North 
EPC

Q South 
EPC 

(mg/m*)

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

6.60E-03
4.60E-02

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC

1.90E-04
7.00E-02

8.90E-04
5.60E.04
2.40E-05
6.70E.03

NCOPC 
NCOPC
4.52E*10
NCOPC
NCOPC 
NCOPC

2.47E-07
1.17E-06

1.40E-09
1.43E-09
1.84E>09

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

2.00E*02
3.2QE-04 
S.eOE-03

2.18E-08
3.54E-08

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

EPC

NCOPC 
1.53E.W 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

6.20E-06 
NC 
NC 

1.77E-04 
1.77E-03 
t.77E«O4
1.776-03

1.30E-02
3.00E-03

6.20E-05
2.90E-03
2.00E-03
4.50E-02
4.20E>05

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

1.02E-08
2.04E-09

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

TABLE 
POTENTIAL CARCINOGENIC RISK 
CARCINOGENIC ASSESSMENT 
INHALATION OF 
OUTDOOR AIR FROM SOIL 
TRESPASSING TEENAGER - RME

Q Cnntral 
EPC

Dioxin <b)
2.3.7.0.TCDD-TEQ

NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NC

NCOPC 
3.06E-10 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
4.42E-09
NCOPC 
NCOPC 
8.36E-10 
NCOPC 
NCOPC 
NCOPC 
NC

6.72E-09
NCOPC
5.49E-09
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

8.60E-04
4.2QE-03 
2.10E-04
3.90E-02 
S.OOE-03
3.S0E-02

- Not a constituent of potential concern in this area/medium.
EPC > Exposure Point Concentration.
NC. No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern In (his areafmedium. 
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure. 
SVOCs • Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dloxln Toxic Equivalents Concentration. 
VQCs - Volatile Organic Compounds.

4,4’-DDT 
bela-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

Metals fbl 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

3.20E-05 
6.20E-05
NC 
NC

4.40E-0G
NC

3.04E-05 
9.40E-07
NC

1.20E-05 
NC 

2.29E-04 
NC

1.94e-C4 
1.06E-03 
9.20E-03 

NC 
2.60E-03

NC 
8.63E-03
3.60E-03
2.40E-02 
NC 
NC

3.50E-02
5.20E-02

NCOPC 
NCOPC 
NCOPC 
NCOPC 
1.54E-07
NC 

NCOPC 
NCOPC 
NC 

NCOPC 
NC 

NCOPC 
NC

8.30E-03
7.20E-02
6.50E-04

NCOPC 
NCOPC 
NCOPC 
NCOPC 
2.90E-0B
NC 

NCOPC 
7.80E-09 
NC 

7.80E-09 
NCOPC 
NCOPC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
9.68E-10 
NCOPC 
NCOPC 
NCOPC 
NC

3.60E-0B 
NCOPC 
4.34E-08
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
1.62E-12 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

1.90E-02
5.90E-06
2.90E-02

1.95E-08
1.B4E-08

NC
1.59E-10
NCOPC 
5.92E-09
NC 

NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
1.50E-10
NCOPC 
NCOPC 
NCOPC 
NC 

NCOPC 
NC

1.35E-09
NC

5.00E-05
2.90E-04
1.20E-04

1.60E-09 
1.51E-08
NC 

NCOPC 
2.11E-0g

NC
1.18E-09
NCOPC 
NC

3.48E-08
NC

1.03E-05
NC

1.12E-08
6.27E-09
7.77e-08
1.09E-06
7.36E-09
9.00E-09
2.45E-09

6.93E-14 
NC 
NC 

1.93E-12
1.30E.11 
1.59E-12 
4.35E-12

4.23E-12
3.76E-11 
NCOPC 
NC 

6.32E-t2

31,2003evislon 0

4.e0E-04
2.80E-03
3.90E-05

NCOPC 
NCOPC 
NCOPC 
NC 

1.41E-09
NC 

NCOPC
8.09E-10 
NC

2.52E-09
NC

1.14E-06 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC
4.35E-12
NCOPC
8.94E-13

NCOPC 
NCOPC 
2.26E-12
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC
2.49E-13
2.54E-12
3.26E-13
NCOPC

NCOPC 
NCOPC
3.37E-12 
NCOPC 
NCOPC

______ S 
EPC 

(mg/m^)

Herbicides (bl 
Pentachlorophenol

PCBs fbl 
Total PCBs

VQCs lai
1.1.2- TrichIoroethane 
I.S'Dlchloroelhane
1.2- Dlchloroelhene (total)
4-Methyl-2-pentanone (MIBK) 
Benzene 
Chlorobenzene 
Chloroform 
Dichloromelhane 
Ethylbenzene 
Tetrachloroethene 
Toluene 
Trichloroethylene 
Xylenes. Total

SVOCs (bl
2,4,6-Tflchlorophenol 
2-Nitroaniline 
4-Ni(roaniline 
Benzo(a]anthracene 
Benzo(a)pyrene 
Behzo(b)nuoranlheno 
Dibenzo(a.h)anthracene

Q North 
EPC 

(mg/m’)

0
EPC 

(mg/m^)

P 
EPC 

(mg/m^)
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ENSR Inlemalional

Reference

HQ(permg/m^} HQ HQ HQHQ HQ HQ HQ HQ

S.5OE-O5

3.40E-052.20E.04 1.90E.04

1.90E-01 4.10E-03

2.7OE.O2

9.7OE-O1 3.7OE-O1

9.13E-10 2.4S&09

6.04E-10

3.67E-1O2.45E.10

NCOPC NCOPC NCOPC NCOPCNC NCOPC NCOPC NCOPC 6.00E-07 NC

NC 1.47E-08 NC 6.43E-07 NC 9.57E-09 NC 2.55E-09 NC 3.51E-09 NC 6.9SE'0g NC NCOPC 1.37E06 NC

NC 8.08E-12 NC 4.61E-11 NC NCOPC NCOPC 4.51E«12 2.30E.12 NCNC NCOPC NCOPC

1.77&OB3.54E*08
1.25E-07

3.90E-08

6.07E-02 9.3QE-Q3TotaTir 1.53E-01 1.19E-03 NC 4.70E-03 1.81E-02 9.04E-03

loilVic scaleRME ieenoti

Q South 
“epc I

NCOPC 
NCOPC
NC 

NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
1.65E*06

1.90E-04
7.00E-02

e.90E>04
5.60E-04
2.40E-05
6.70E-03

2.47E-07
1.17E-06

1.40E-09
1.43E-09
1.84E-09

4.80E-04
2.80E-03
3.90E-05

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

2.18E-08
3.54E-08

2.00E-02
3.2QE-04
5.e0E*O3

NC 
8.37E+01
3.19E+00 

NC 
NC 
NC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
1.44E’O5
NCOPC 
NCOPC 
NCOPC 
5.21E.05
NCOPC
8,06E-04 
2.15E-06
3.69E>03

NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC

NC 
NC 
NC 
NC 
NC

1.30E-02
3.00E-03

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC
NC 

NCOPC 
NCOPC

1.02E-08
2.04E-09

Dioxin (b)
2.3.7.8-TCDD.TEQ

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC

Q Central 
EPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC

1.12E.08
6.27E-09 
7.77E-08
1.09E-08
7.36E-09
9.00E-09
2.45E.09

NC 
NC 

NCOPC 
NC 
NC

PCBs (b) 
Total PCBs

Metals (bl 
Afilimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Pesticides lb)
4.4'-DDT 
beta-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptathlor

Notes:
- Not a constituent of potential concern In this area/medium. 
EPC - Exposure Point Concentration.
NC' No dose*response value.
NCOPC * Not calculated because not a constituent of potential concern In this area/medium. 
PCBs - Polychlorinated Biphenyls.
RME * Reasonable Maximum Exposure. 
SVOCs - Semi Volatile Organic Compounds.
TCDD ’ TEQ * Tetrachlorodibenzo'p-dioxln Toxic Equivalents Concentration. 
VOCs * Volatile Organic Compounds.

EPC 
(mgfm^)

Q North 
EPC I 

(mg/m^) | I

SVOCs (bl
2,4.8-Trichlorophenol 
2-Nitroan)IIne 
4>NitroaniIine 
Benzo(a)anthracene 
6enzo(a)pyrene 
Benzo(b)(luoranlhenG 
Dibenzo(a,h]anlhracens

NC 
NC 
NC

1.27E+02
2.55E+02 
4.24E+01

3.50E-02
5.20E-02

NCOPC 
NCOPC 
NCOPC 
NCOPC 
1.49E-02
1.11E-02
NCOPC 
NCOPC
2.42E-03
NCOPC 
8.61E-04 
NCOPC 
1.23E-0t

NCOPC 
NCOPC 
NCOPC 
NCOPC
NC

NCOPC 
NCOPC

NCOPC
NC 

NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NC 

NCOPC 
NC

NCOPC 
NCOPC 
NC 

NCOPC 
NCOPC 
NCOPC

1.90E-O2
6.90E-06
2.90E-02

NC 
NC 

NCOPC
3.14E*05
2.99E*04
NCOPC

NCOPC 
NCOPC 
NCOPC 
NC 
NC 
NC 

NCOPC

5.00E-05
2.9OE‘O4
1.20E-04

6.20E-Q5
2.90E-03 
2.00E-03
4.50E-02
4.20E.05

NC 
7.53E.O4 
NC 

NCOPC 
2.04E-04 
5.99E-04
9.92E-06 
NCOPC
7.89E-O7 
6.21E*05
6.3eE>05
1.64E-02
5.35E-06

NC 
3.99E-07
2.48E-07 

NC 
NC 
NC 
NC

TABLE 
POTENTIAL NONCARCINOGENiC RISK 
NONCARCINOGENIC ASSESSMENT 
INHALATION OF 
OUTDOOR AIR FROM SOIL 
TRESPASSING TEENAGER - RME

R 
EPC 

(mgfm^)

6.60E-03
4.60E-02

8.60&04
4.20E-03
2.10E>04
3.90E-02
5.00E-03
3.50E-02

NC 
2.60E+00 

NC
4.24E-03 
4.24E-01 
2.14E-01 
2.54E-01 
4.23E-03
1.27E-02 
2.14E«02 
3.19E-02
3.64E-01
1.27E-01

e.30E*03
7.20E-02
6.S0E>04

NCOPC 
NCOPC 
NCOPC 
NCOPC
2.80E.03 
9.84E.03
NCOPC
3.51E-05 
9.16E-04 
t.39E.O5
NCOPC
NCOPC
4.71E-02

NCOPC
2.2fE-O4 
NCOPC 
NCOPC
8.06E-05 
NCOPC 
NCOPC 
NCOPC
1.13E-05 
1.20E-05
NCOPC 
8.73E-06 
8.53E-04

NCOPC 
NCOPC 
NCOPC
8.49E-05
1.36E-04
1.24&03 
NCOPC
3.64E>06
5.34E-OS 
4.49E-05
1.24E-03
1.82E-03 
4.46E-03

0 
EPC

31,2003
svision 0

O North 
EPC 

(mg/m^l I

Herbicides fbl 
Pentachlorophenol

NCOPC 
NCOPC 
NCOPC 
NCOPC 
9.34E-05
NCOPC 
NCOPC 
NCOPC 
1.65E-04
6.42e-05 
NCOPC
6.91E-05
8.91&03

P
EPC 

(mgW)

i NCOPC 
NC 

NCOPC 
NCOPC 
NCOPC 
NCOPC

Constituent______________
VOCs (a)
1.1.2- TrIchloroethane 
f,2-DIchroroe{hane
1.2- Dlchloroethene (total)
4-Methyl'2-penlanone (MIBK) 
Benzene 
Chlorobenzene 
Chloroform 
Dlchloromethane 
Ethylbenzene 
Tetrachloroelhene 
Toluene 
Trichloroethylene 
Xylenes. Total
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Receptors Evaluated:

[Receptor: RME Trespassing Teenager

Units

RME teen outdoor air voc\assum

Assumed
Value

1.2
47
2
26
11
11
70

RME Trespassing Teenager 
RME Trespassing Teenager
RME Trespassing Teenager
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager

Caiculated i 
Value

2.00E+00
7.12E-02
1.57E-01
1.00E+00

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer) 
Lifetime

August 31, 2003 
Revision 0

j

SAUGET AREA 2 RI/FS 
RME

(n? air/hour)
(kg) 
(hrs/day) = 
(days)/365 (days) = 
(yrs)/70(yrs) =
(yrs)/11(yrs) = 
(years)

ASSUMPTIONS FOR TRESPASSING TEENAGER - RME 
INHALATION OF OUTDOOR AIR -VOCs j



ENSR International

Unit

=

itdoor air yoctcancerRME
August 31. 2003 

no

1
NA
NA
NA
NA

1
NA

0.66
1 
1
1

NA 
1

SAUGET AREA 2 RI/FS 
CARCINOGENIC ASSESSMENT 
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEENAGER - RME

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

Inhalation
Concentration Absorption

Constituent______________
VOCs
1.2- Dlchloroethane
1.2- Dichloroelhene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK) 
Acetone
Benzene 
Chlorobenzene
Chloroform 
Chloromelhane 
DIchloromethane 
Tetrachloroethene 
Toluene 
Trichloroethylene

5.72E-04 
NA
NA 
NA 
NA 

5.72E-04
NA

3.77E-04
S.72E-04
5.72E-04 
5.72E-04

NA
5.72E-04

5.20E-05 
NC
NC 
NC
NC 

4.40E-06
NC

3.04E-05
3.60E-06
9.40E-07
1.20E-05

NC
2.29E-04

5.72E-04
NA
NA
NA
NA 

5.72E-04
NA 

3.77E-04 
5.72E-04 
5.72E-04 
5.72E-04

NA
5.72E-04

9.10E-02 
NA 
NA 
NA
NA 

7.70E-03 
NA

8.05E-02 
6.30E-03
1.65E-03 
2.10E-02

NA 
4.00E-01

Inhalation Lifetime
Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor RME Trespassing Teenager Daily Dose-Inh. CaicerRisk-
(mg/m^ air) Factor (mg/kg-day)''______________ (mg/kg-day) (mg/kg-day) Inhalation
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Mid
o

Risk Risk Risk Risk RiskRisk

1.00E-04

3.70E-05

4.00E-05

1.70E-08

8.70E-06

3.96E-108.53E-13 NCOPC 7.55E-09Total: 1.76E-10 1.18E-0S

RME teen outdoor air voc\o scale

EPC

1.80E-07
5.80E-07

9.00E-05
1.20E-04

NCOPC 
NCOPC
NCOPC
NC

NCOPC
3.98E-10
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4.90E-05
9.60E-06
3.90E-05
7.20E-05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1.76E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

2.00E-03
3.80E-03
7.30E-05

1.10E-04
5.60E-03
1.90E-03
5.10E-02

TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEENAGER - RME

Reference Risk 
(per mg/m’)

August 31, 2003 
Revision 0

Notes:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern In this area/medium. 
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.

5.20E-05
NC 
NC
NC 
NC 

4.40E-06
NC

3.04E-05 
3.60E-06 
9.40E-07
1.20E-05
NC 

2.29E-04

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
7.92E-13
NC

NCOPC 
6.12E-14
NCOPC 
NCOPC
NCOPC 
NCOPC

3.20E-06
1.50E-05

5.20E-09
NCOPC
NCOPC
NC
NC

1.72E-10
NC

NCOPC
NCOPC 
3.01E-12 
1.80E-10
NCOPC 
1.99E-09

1.04E-07
NC 
NC

NCOPC 
NC

2.51 E-09
NC 

4.25E-09
NCOPC 
1.03E-10 
6.72E-08 

NC 
1.17E-05

R-AA-R-1-28
EPC 

(mg/m’)

Shallow 
O-AA-0-1-16 
EPC 

(mg/m^)Constituent______________
VOCs
1.2- Dichloroethane
1.2- Dichloroelhene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK) 
Acetone
Benzene 
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromethane 
Tetrachloroefhene 
Toluene 
Trichloroethylene

Q-AA-Q-6-24
EPC 

(mg/m^)
EPC 

(mg/m’)

Leachate
Q

EPC 
(mg/m’)

1.00E-04
5.70E-04
7.30E-05
1.40E-04
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Unit Inhalation

RME door air voctnoncancer
August 31, 2003

10

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00 
1.00E+00
1.00E+00 
1.00E+00 
1.00E+00
1.00E+00
1.00E+00

SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs 
TRESPASSING TEENAGER - RME

1
NA 

1 
1 

NA 
1 
1 
1 
1 
1 
1 
1 
1

Constituent______________
VOCs
1.2- Dlchloroelhane
1.2- Dichloroethene (total) 
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK) 
Acetone
Benzene 
Chlorobenzene 
Chloroform 
Chloromethane 
DIchloromethane 
Tetraohloro ethene 
Toluene 
Trichloroethylene

1.40E-03
NA 

2.86E-01 
8.57E-01

NA 
8.57E-03 
1.70E-02 
1.43E-02 
2.57E-02 
8.60E-01 
1.70E-01 
1.14E-01 
1.00E-02

2.60E+00 
NC

3.64E-03
NA 

3.64E-03
3.64E-03

NA 
3.64E-03 
3.64E-03
3.64E-03
3.64E-03
3.64E-03
3.64E-03
3.64E-03
3.64E-03

3.64E-03
NA

3.64E-03 
3.64E-03

NA
3.64E-03 
3.64E-03
3.64E-03
3.64E-03 
3.64E-03 
3.64E-03
3.64E-03 
3.64E-03

1.27E-0:>
4.24E-03

NC
4.24E-01 
2.14E-0I 
2.54E-01
1.41E-01
4.23E-03
2.14E-02
3.19E-02
3.64E-01

In Air Adjustment
(mg/m^ air)

Inhalation Chronic
Concentration Absorption Reference ADDinh Average

Dose RME Trespassing Teenager Daily Dose-Inh
Factor (mgZkg-day)(mgfkg-day) (mgZkg-day)

Hazard
Index - 

Inhalation
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Mid

HQ HQ HQ HQ HQ HQ

1.00E-04

S.70E-05

4.00E-05

1.70E-08

8.70E-06

2.95E-04 2742^02NCOPC 6.40E-0STotal HI: 1 JOE-OS 2.03E-07

RME teen outdoor air voctnc scale

1.80E-07
5.80E-07

2.00E-03
3.80E-03
7.30E-05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1J0E-05
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC 
7.64E-08
1.24E-07
NCOPC 
2.40E-09
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC

&.00E-05
1.20E-04

4.90E-05
9.60E-06
3.90E-05
7.20E-05

3.20E-06
1.50E-05

1.00E-04
5J0E-04
7.30E-05
1.40E-04

1.10E-04
5.60E-03
1.90E-03
5.10E-02

August 31,2003 
Revision 0

Constituent_____________
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform 
Chloromethane 
Dichloromethane
Tetrachloroethene 
Toluene
Trichloroethylene

Reference HQ 
(per mg/m’)

Notes:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Crimpounds.

TABLE
POTENTIAL HAZARD INDEX ,
CARCINOGENIC ASSESSMENT 
INHALATION OF
OUTDOOR AIR-VOCs
TRESPASSING TEENAGER - RME

2.60E+00
NC 

1.27E-02 
4.24E-03

NC 
4.24E-01 
2.14E-01 
2.54E-01 
1.41E-01 
4.23E-03 
2.14E-02 
3.19E-02 
3.64E-01

NCOPC
NCOPC 
NCOPC
1.57E-07
NCOPC 
3.82E-05 
2.57E-05
NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC

2.60E-04
NCOPC
NCOPC
2.08E-07
NC 

1.66E-OS
1.54E-05
NCOPC
NCOPC 
1.35E-08
3.21E-07
NCOPC 
3.16E-06

5.20E-03
NC 

9.29E-07 
NCOPC 
NC 

2.42E-04 
1.56E-05
3.56E-05
NCOPC 
4.65E-07 
1.20E-04
6.06E-05 
1.86E-02

______ O
EPC 

(mg/m’) 
— ■ ,

Leachate
______ Q 
EPC 

(mg/m’)

R
EPC 

(mg/m’)

Q-AA-Q-6-24
EPC 

(mg/m’)

Shallow 
O-AA-O-1-16 
EPC 

(mg/m’)

R-AA-R-1-28
EPC 

(mg/m’)
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Receptors Evaluated

Receptor: RME Trespassing Teenager

IUnits

RMI

ediment\assum

Assumed 
Value

Calculated i 
Value

100
1

6026
47
13
11
11
70

1.00E-06

ASSUMPTIONS FOR TRESPASSING TEENAGER - RME 
INCIDENTIAL INGESTION AND DERMAL CONTACT SEDIMENT

RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager

I
Sediment Ingestion Rate 
Sediment on Skin 
Skin Exposed 
Body Weight 
Exposure Frequency 
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor

August 31, 2003 
n 0

3.56E-02
1.57E-01
1.00E+00

SAUGET AREA 2 RI/FS
RME

(mg soil/day) 
(mg/cm’) 
(cm’) 
(kg) 
(days)/365(days) = 
(years)/70(years) = 
(yrs)/11(yrs) = 
(years) 
(kg/mg)

1 
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(mg/kg-day)

3.41E+00 0.3 1.50E+00 1.22E-08 1.22E-08 2.45E-Q9 2.45E-09 1.83E-08 3.67E-09 2.19E-080.001

Total: 1.83E-08 3.67E-09 2.19E-0a

RME teen eedlmsnttcancar
August 31.2003 

Revision 0

SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
TRESPASSING TEENAGER - RME

Cancer Risk -
Ingestion Dennal ContactConstituent

Metals 
Arsenic

Oral-Soil Dermal-Soil Oral Llletlma Lifetime
Concentration Absorption Absorption Cancer ADDIng Average ADDder Average Excess Lifetime Excess Lifetime Total

In Sediment Adjustment Adjustment Slope Factor RME Trespassing Teenager Dally Dose-lng. RME Trespassing Teenager Dally Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
(mg/kg) Factor Factor (mg/kg-day)’ (mgZkg-day) (mgfkg-day) (mg/kg-day) (mgfkg^iay) Ingestion Dennal Contact Cancer Risk
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Oral

7.75E-083.41E+00 0.3 0.001 3.00E-04 7.75E-08 1.56E-08 1.56E-08 2.58E-04 5.19E-05 3.10E-04

Total: 2.58E-04 5.19E-05 3.10E-04

menttnoncancerRME
August 31, 2003 

lO

SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT 
SEDIMENT
TRESPASSING TEENAGER - RME

Oral - Soil Dermal - Soli
Concentration Absorption Absorption Reference 

In Sediment Adjustment Adjustment 
(mgZkg) Factor Factor (mg/irg-day)

Total 
Hazard 

IndexConstituent
Metals
Arsonic

Chronic Chronic
ADDIng Average ADDder Average Hazard Hazard

Dose RME Trespassing Teenager Dally Dose-lng. RME Trespassing Teenager Dally Dose-Dor. Index- Index-
(mg/l<g-day) (mg/Rg-day) (mg/kg-day) (mgZkg-day) Ingestion Dermal Contact
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Receptors Evaluated:

Receptor: RME Trespassing Teenager

Units

RME teen surface water\assuni

ASSUMPTIONS FOR TRESPASSING TEENAGER - RME 
INCIDENTAL INGESTION AND DERMAL CONTACT OF 

SURFACE WATER

0.005
6026
47 
1
13 
11
11
70
0.001

RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager 
RME Trespassing Teenager

Calculated i 
Value i

August 31, 2003 
Revision 0

Water Ingestion Rafe
Skin Exposed
Body Weight
Exposure Time (dermal route only) 
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor (dermal route only)

SAUGET AREA 2 RI/FS
RME 

iAssumed
lvalue

(l/day)
(cm")
(kg)
(hr/ciay)
(days)/365 (days) = 3.56E-02 
(yrs)/70(yrs) = 1.57E-01
(yrs;/11(yrs)= 1.00E+00
(years)
(l/cn?)
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(mg/kg-day)

A

RMEI I watePcancer

NA
NA

NA
NA

NA
NA

NA
NA

NA 
NA

NA
NA

NA
NA

NA
NA

i.OOE+00
1.00E400

NA 
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA 
NA

NA
NA

NC
NC

NA
NA

1.00E400
1.00E+00

NA
NA

NA
NA

NA
NA

2.30E-02
6.33E-03

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NC
NC

NC
NC

1.00E+00
1.00E+00

SAUGET AREA 2 RI/FS 
CARCINOGENtC ASSESSMENT 
incidental ingestion and dermal CONTACT OF
SURFACE WATER
TRESPASSING TEENAGER - RME

inO

Herblefdes
MCPA
MCPP

Adjusimenl 
Factor

Unit Oral‘Water 
Concentration Absorption 

In Groundwater Adjustment 
FactorConstituent  

SVQCS
2.4-Dichlorophenol
4-ChIoroanlline

(i)
1.60E-04

2.31 E-02
1.S6E*02

Metals
Lead 
Manganese

Dermal-Waler Dermal Oral Lifetime Lifetime
Absorption Permeability Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

Constant Slope Factor RME Trespassing Teenager Dally Dose-lng. RME Trespassing Teenager Dally Dose-Der. Cancer Risk- Cancer Risk- Excess Lifetime
(cnVhr) (mg/kg-day)'^ (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestion Dermal Contact Cancer Risk
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Constituent Risk Risk

Total: NC NC

RME teen surface water\c scale

1.40E-02
4.60E-01

NCOPC
NCOPC

NCOPC
NCOPC

8.95E-03
1.90E-02

NC
NC

NC
NC

NC
NC

NC
NC

NC
NC

NCOPC
NCOPC

NC
NC

Notes:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
SVOCs - Semi Volatile Organic Compounds.

Reference Risk 
(per mg/L)

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT OF 
SURFACE WATER
TRESPASSING TEENAGER - RME

SVOCs
2,4-Dichlorophenol
4-Chloroaniline

Herbicides
MCPA
MCPP

August 31, 2003 
Revision 0

_______ River
EPC (mg/L) f~

3.10E-02
5.30E-02

Metals
Lead 
Manganese

Pond (Site Q)
EPC (mg/L)
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Oral

Constituent (mgfl) (m(

RME »water\noncancer

1
1

NA
10

August 31, 2003 
inO

NA
2.40E-02

NA
3.79E-06

(j)
1.60E-04

1.00E+00
1.00E+00

2.30E-02
6.33E-03

1.06E-04 1.26E-03
2.89E-05 9.47E.04

Herbicides
MCPA
MCPP

1
1

1
1

1
1

3.00E-03
4.00E-03

3.79E-06
3.79E-06

1.00E+00
1.00E+00

1.00E+00
1.00E+00

5.00E-04
1.00E-03

3.79E-08
3.79E-06

1.06E-04
7.12E-05

SAUGET AREA2RI/FS
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT OF 
SURFACE WATER
TRESPASSING TEENAGER - RME

NA
1

SVOCs
2,4-Dichtorophenol
4-Chloroanlline

3.60E-O2 3.63E-02
7.22E-03 8.17E-03

1.06E-04 7.58E-03
7.12E-05 3.79E.03

2.11E-01 2.19E.01
7.12E-02 7.50E-02

Unit Oral-Water Dermal-Water 
Concentration Absorption

In Groundwater Adjustment 
Factor

3.79E-06
3.79E-06

3.79E-06
3.79E-06

1.05E-04
2.89E-05

NA
7.31E-06

2.31 E-02
1.56E-02

Total 
Hazard 

Index

NA
3.79E-06

Metals
Lead
Manganese

NA NA
7.31E-06 1.58E.04

NA NC
3.04E-04 4.62E-04

Chronic Chronic
ADDing Average ADOder Average Hazard Hazard

Dose RME Trespassing Teenager Daily Dose-lng. RME Trespassing Teenager Daily Dose-Der. Index- Index-

Dermal 
Absorption Permeability Reference 
Adjustment Constant

Factor (cm/hr)
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Constituent HQ HQ

2.13E-04Total HI: 1.12E-02

RME teen surface waterXnc scale

NC 
4.62E-04

2.19E-01
7.50E-02

1.40E-02
4.60E-01

NCOPC
NCOPC

NCOPC
NCOPC

3.10E-02
5.30E-02

6.78E-03
3.97E-03

NCOPC
NCOPC

Reference HQ 
(permg/L)

TABLE
POTENTIAL HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT OF 
SURFACE WATER
TRESPASSING TEENAGER - RME

Notes:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
SVOCs - Semi Volatile Organic-Compounds.

Herbicides
MCPA
MCPP

August 31, 2003 
Revision 0

Pond (Site Q)
EPC (mg/L)

RTyer
EPC (mg/L)

SVOCs
2,4-Dichlorophenol
4-Chloroaniline

NC
2.13E-04

3.25E-04
1.55E-04

8.95E-03
1.90E-02

Metals
Lead 
Manganese

3.63E-02
8.17E-03
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Receptors Evaluated

MLE Trespassing Teenagerieceptor:

Units

=

MLl surface solhassum

Assumed
Value

50
0.04 
4672

47
13
11
11
70

1.00E-06

MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager

ASSUMPTIONS FOR TRESPASSING TEENAGER - MLE 
INCIDENTIAL INGESTION AND DERMAL CONTACT SURFACE SOIL

Calculated
Value

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor

August 31,2003 
r ■ ■ 10

3.56E-02
1.57E-01
1.00E+00

I □
SAUGET AREA 2 RI/FS 
MLE

(mg soil/day) 
(mg/cm^) 
(cm^)

(kg) 
(days)/365(days) = 
(years)/70(years) =
(yrs)/11(yrs) = 
(years) 
(kg/mg)
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1.00E+00 1.20E-01 2.23E-101 0.01 5.95E-09 5.95E-09 2.23e-10 7.14e-10 2.67E-11 7.41E-10

1.00E+00 0.83 8.'30E-10 8.90E-100.04 2.00E+00 4.94E-09 4.94E-09 9.88E>0g 1.78E-09 1.17E-08

1.00E+00 0.4 1.50E+05 2.38E-09 8.90E-10 8.90E-10 3.57E-04 4.91E-040.04 2.38E-09 1.34E-04

  

MLE teen surface soihcancer

NA
2.23E-11 

NA 
NA 
NA 
NA

I.OOE+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

NA
0.3 
NA 
NA 
NA 
NA

1
1
1
1
1

NA
0.001 

NA 
NA 
NA 
NA

1.10E-02 
NA 

2.10E-02
7.30E-01 
7.30E+00 
7.30E-01
7.30E+00

2.10E-09
1.11E-08
g.88E-06
8.03E-09
2.78E.08

1 
NA 
NA 

0.29
0.29
0.29
0.29

0.01
NA 
NA 

0.02
0.02
0.02
0.02

NA
1.50E+00 

NA 
NA 
NA 
NA

NA
1.79E-09 

NA 
NA 
NA 
NA

NA
1.79E-09 

NA 
NA 
NA 
NA

2.23E-10 
NA 
NA 

4.45E-10 
4.45E-10 
4.45E-10
4.45E-10

NA
2.68E-09 

NA 
NA 
NA 
NA

NA
3.34E-11 

NA 
NA 
NA 
NA

NC
2.71E-09 

NC 
NC 
NC 
NC

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

0.01
0.01
0.01
0.01
0.01

5.95E-09
NA 
NA 

1.73E-09
1.73E-09
1.73E-09
1.73E-09

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.Q0E+0O
1.00E+00

Herbicides 
Penlachlorophenol

3.40E-01
1.80E+00
1.60E+01
1.30E+00
4.50E+00

August 31, 2003 
Revision 0

Cancer Risk -
Ingestion Dermal Contact

Pesticides
4.4'-DDT 
bela-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

Constituent  
SVOCs 
2,4,6-Trichlorophenol 
2-Nilroaniline 
4-Nilroaniline 
Benzo{a)anlhracene 
Benzo(a)pyrene 
Benzo{b)fluoranthene 
Dibenzo(a,h)anthracene

S.95E>09 
NA 
NA 

1.73E.09
1.73E-09
1.73E-09
1.73E-09

2.236-10
2.23E-10
2.23E.10
2.23E-10
2.23E-10

NA
2.23E-11 

NA 
NA 
NA 
NA

2.02E-09
1.07E-08
9.53E-08
7.74E-09
2.68E-08

7.57E-11
4.oie-io
3.66E-09
2.B9E-10
1.00E-09

2.45E-12
NA 
NC

3.26E-10
3.25E-09
3.25E-10
3.25E-09

5.95E’09
5.95E-09
5.95E.09
5.95E-0g
5.g5E-09

2.23E-10
2.23E-10
2.23E-10
2.23E-10
2.23E-10

SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION ANO DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - MLE

2.23E-10 
NA 
NA 

4.45E-10
4.45E-10
4.45E-10
4.456-10

6.55E-11 
NA 
NC 

1.26E-09 
1.26E-08
1.266-09
1.26E.08

6.79E-11 
NC 
NC 

1.69E-09 
1.59E-08
1.59E-09
1.59E-08

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

5.95E-09
5.95E-09
5.95E-09
5.95E-09
5.95E.09

Dioxin
2.3.7.8-TCDD-TEQ

PCBs 
Total PCBs

Unit Oral«Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

In Soil Adjustment Adjustment Slope Factor MLE Trespassing Teenager Daily Dose-lng. MLE Trespassing Teenager Daily Dose-Der. Cancer Risk- Cancer Risk- Excess Lifetime
(mg/kg soil) Factor Factor (mg/kg-day)'^ (mg/kg-day) (mg/kg-day) (mg/i.g-day) (mgZkg-day) Ingestion Dermal Contact Cancer Risk
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Q North Q Central Q South R SReference O O North P

Risk Risk Risk RiskRisk Risk Risk Risk

1.24E+003.01E-01

2.12E-0t

9.10E-02 7.96E-02

NCOPCNCOPC NCOPC NCOPC NCOPC NCOPC 2.20E+02 1.63E-077.41E-10 NCOPC

6.68E-0i) 1.08E+00 1.26E-08 2.75E+00 3.21E-081.17E-08 5.40E+00 6.29E-08 7.09E+02 8.27E-06 t.78E+00 2.08E-08 5.73E-01 NCOPC 5.04E+02 5.88E-06

NCOPC 1.14E-03 5.58E-97 6.89E-04 3.38E-07 NCOPC NCOPC4.91 E-04 2.99E-03 1.47E-06 5.08E-02 2.49E-05 NCOPC

7.30E+001.41E+01
2.01E+01

4.30E+01

2.97E-08I 5.90E-07 4.16E-07 I NCOPC 6.33E-06Total: 1.54E-06 3.32E-05 6.38E-g8

□il\c scaleMLE teen !

EPC 
(mg/kg)

EPC
(mg'kg)

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

8.41E+01
6.03E+92

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC

NCOPC
NCOPC
8.99E-09
NCOPC
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC 
NCOPC 
4.77E-09
NCOPC 
NCOPC

NCOPC
3.82E-08
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
1.97E-0II
NCOPC 
3.36E-09

NCOPC
1.98E-08
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

6.95E+09
9.66E+00

NCOPC 
NCOPC 
7.87E-09
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4.19E+00
2.78E+00
2.99E+01
4.05E+00 
2.77E+00
3.42E+00
9.93E-01

8.01E+09
1.30E+01

3.75E+00
7.50E-01

1.68E-08
1.45E-07
NCOPC
3.01E-08
2.09E-08

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

Dioxin
2,3,7,8-TCDD-TEQ

NCOPC
NCOPC
NCOPC
8.83E-10 
9.49E-09
1.15E-09
NCOPC

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - MLE
SAUGET AREA 2 RI/FS

Risk (per 
mg/kg)

Herbicides
Pentachlorophenol

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Notes:
- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Telrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

Pesticides
4,4'-DDT 
bela-BHC 
Dieldrin 
gamma-BHC (Lindane) 
Heptachlor

NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC
NC

NCOPC 
NCOPC 
NC 

NCOPC 
NCOPC 
NCOPC

2.85E-10
NC
NC

6.42E-09
4.38E-08
5.42E-09
1.57E-08

NC 
2.62E-08
NCOPC
NC
NC 

NCOPC

6.79E-11
NC 
NC

1.59E-09 
1.59E-08 
1.59E-09
1.59E-08

2.10E-09
1.11E-08
9.88E-08
8.03E-09
2.78E-08

NC
2.71E-09
NC 
NC
NC
NC

5.57E-01
5.98E-01
7.26E-01

PCBs 
Total PCBs

EPC 
(mg/kg)

EPC 
(mg/kg)

EPC 
(mg/kg)

EPC
(mg/kg)

,2003 
Islon 0

EPC
(mg/kg)

EPC 
(mg/kg)Constituent_________

SVOCs
2,4,6-Trichlorophenol 
2-Nitroaniline 
4-Nllroaniline 
Benzo(a)anthracene 
Benzo(a)pyr6ne 
Benzo(b)fluoranthene 
Dibenzo(a,h)anlhracene
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Oral

1.00E+00 3.00E-02 3.79E-08 1.42E-09 1.42E-09 1.26E*06 4.72E-08 1.31E-061 0.01 3.79E-08

2.00E-05 3.14E-08 3.14E-08 5.66E-09 5.66E-09 1.57E-03 2.83E-04 1.86E-031.00E+00 0.83 0.04

1.00E+00 NA NA NA NA NA NA NA NONA NA

 

MLE teen surface sollVioncancer

1
0.3

1
0.3

1
2

1
1
1
1
1

5.00E-04
3.00E>04
5.00E-05
3.00E-04
5.00E-04

3.79E-08
1.14E-08
3.79E-08
1.14E-08
3.79E-08
7.58E-08

3.79E-0B
3.79E-0B
3.79E-08
3.79E-08
3.79E-08

1.42E-09 3.79E-04
NA NA

1.42E«09 1.26E-05 
NA 
NA 
NA 
NA

NO 
NC 
NO 
NC

NA 
NA
NA 
NA

l.OOE+00
1.00E+00
l.OOE+00
1.00E400
1.00E+00

1 
NA

1
NA 
NA 
NA 
NA

0.01 
NA

0.01 
NA 
NA 
NA 
NA

4.00E-04
3.00E-04
1.00E-03
3.00E-03
2.40E-02
3.00E-04

3.79E-0B 
NA

3.79E.08 
NA 
NA 
NA 
NA

1.00E+00
1.00E+00
1.00E+00
l.OOE+00
1.00E+00
1.00E+00

0.01
0.01
0.01
0.01
0.01

SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX 
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - MLE

1.42E-09
1.42E-0g
1.42E-09
1.42E-09
1.42E-09

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

Herbicides 
Pentachlorophenol

August 31,2003 
Revision 0

Pesticides
4,4'*DDT 
bela^BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

1.42E.09 7.58E-05
1.42E-0g 1.26E-04
1.42E-09 7.58E-04
1.42E-0g 1.26E>04
1.42E-09 7.58E-05

2.83E-06 7.86E-05 
4.72E-06 1.31E-04 
2.83E-05 7.86E-04
4.72E-06 1.31E-04
2.83E-06 7.86E-05

fl,91'E-10 9.47E-05 
1.42E-10 3.79E-05 
5.66E-09 3.79E-05 

NA 3.79E-06 
1.42E-09 1.58E«06 
9.91E-10 2.63E-04

2.48E-0e 9.72E-05 
4.72E-07 3.84E-05 
6.66E-06 4.36E-05

• NC 3.79E-06 
S.gOE-OB 1.64E‘O6 
3.30E-06 2.56E-04

Constituent_________
SVOCs
2,4,6-TrichIorophenol 
2*Nitroaniline 
4-Nitfoaniline 
Benzo(a)anlhracene 
Benzofajpyrene 
Benzo(b)nuoranthene 
Dibenzo(a,h)anthracene

PCBs 
Total PCBs

1.00E-04
NA

3.00E-03 
NA 
NA 
NA 
NA

3.79E-08
1.14E-08
3.79E-08
1.14E-08
3.79E-08
7.58E-08

1.42E-09 
NA

1.42E09 
NA 
NA 
NA 
NA

Unit Oral * Soil Dermal > Soil
Concentration Absorption Absorption Reference

in Soil Adjustment Adjustment 
(mg/kg-soil) Factor

0.007
0.001

0.04
0

0.01
0.007

9.91E-10
1.42E-10
5.66E-09 
O.OOEi-00
1.42E-09
9.91E-10

3.79E-08 
NA

3.79E-06 
NA 
NA 
NA 
NA

3.79E-08
3.79E-08
3.79E-08
3.79E-08
3.79E-08

Dioxin
2.3.7.8.TCDD-TEQ

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Total 
Hazard 

Index

Chronic Chronic
ADDing Average ADDder Average Hazard Hazard

Dose MLE Trespassing Teenager Daily Dose-lng. MLE Trespassing Teenager Daily Dose-Der. Index- Index-
Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mgfkg-day) (mg/kg-day) Ingestion Dermal Contact

1.42E-05 3.93E-04
NA NC 

4.72E-07 1.31E-05 
NA 
NA 
NA 
NA
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Q North Q Central Q South R SReference O O North P

HQ HQ HQ HQ HQ HQHQ (per mg/kg| HQ HQ

1.24E+003.0tE-01

2.12E-Ot

7.96E-029.10E-02

NCOPC NCOPC NCOPC NCOPC NCOPC1.31E-O6 NCOPC NCOPC 2.20E-t02 2.88E-04

1.00E-02 1.7BE+00 3.31E-03 5.73E-01 1.06E-03 1.08E+00 2.00E-03 2.75E+00 5.10E-03 NCOPC 5.04E+02 9.36E-011.86E-O3 5.40E+00 7.09E+02 1.32E+00

1.14E-O3 NCOPCNC 5.0aE-02 NCOPC NCOPC NC 6.89E-04 NC NCOPCNC 2.99E-03 NC

7.30E+001.41E+01
2.01 E+01

4.30E+01

9.41 E-011.01E-02 1.33E+00 1.94E-03 2.2BE-03 7.S2E-03Total HI; 3.85E-03

MLE teen 3lltnc scale

6.95E+00
9.66E+00

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC

NCOPC
5.41E-O4
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NC 

NCOPC 
NCOPC

NCOPC
NCOPC
8.77E-O4
NCOPC 
NCOPC 
NCOPC

NCOPC
2.80E-04
NCOPC 
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC

5.57E-O1
5.98E-01
7.26E-O1

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCCPC
NCCPC
NCOPC 
NCCPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC

8.41E+01
6.03E+02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4.19E+00
2.78E+00
2.90E+01
4.05E+00
2.77E+00
3.42E+00
9.93E-O1

3.75E+00
7.S0E-O1

Dioxin
2,3.7,8-TCDD-TEQ

8.01E+00
1.30E+01

TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - MLE
SAUGET AREA 2 RI/FS

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
1.10E-02

Metals 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Herbicides 
Penlachlorophenol

Notes:
- Not a constituent of potential concern in this area/medium. 
EPC - Exposure Point Concentration.
HI - Hazard Index. 
HQ - Hazard Quolient.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Telrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

6.76E-O4
3.71E-04
NCOPC
3.18E-O4 
9.88E-04
NCOPC

1.65E-03
NC

3.80E-04 
NC 
NC 
NC 
NC

9.72E-O5
3.84E-05
4.36E-05
3.79E-06
1.64E-06
2.56E-O4

NCOPC 
NCOPC
7.15E-05
NCOPC
NCOPC

NCOPC
NCOPC
6.26E-05
NCOPC
NCOPC

PCBs 
Total PCBs

3.93E-04
NC

1.31E-O5
NC
NC 
NC 
NC

NCOPC 
NCOPC 
NCOPC 
NC 
NC 
NC 

NCOPC

6.29E-04
1.70E-03 
NCOPC
4.91 E-04 
5.90E-05

7.86E-O5
1.31 E-04
7.86E-O4
1.31 E-04
7.86E-05

EPC 
<tng/kg)

EPC 
(ntg/kg)

EPC 
(ntg/kg)

EPC 
(ntg/kg)

EPC 
(ntg/kg)

EPC 
(ntg/kg)

EPC
(ntg/kg)

Pesticides
4,4'-DDT 
beta-BHC 
Dieldrin 
gamma*BHC (Lindane)
Heptachlor

EPC 
(nig/kg)

11.2003
'Vision 0

NCOPC 
NCCPC 
NCOPC 
NCOPC

NC 
NCCPC 

NC

NCOPC I

Constituent__________
SVOCs
2,4,6-Trichlorophenol 
2>Nilroaniline
4-Nilroaniline 
BQnzo(a)anthracene 
6enzo(a)pyrene 
Benzo(b)fluorantheno 
Dibenzo(a,h)anthracene
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s;
Receptors Evaluated:

[Receptor: MLE Trespassing Teenager

Value Units

MLE teen outdoor air ssoiltassum

I
Inhalation Rate
Body Weight 
Exposure Time 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime

MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager

1.0
47
2
13
11
11
70

August 31,2003 
Revision 0

I
Calculated"I

Value

SAUGET AREA 2 RI/FS
MLE

2.00E+00
3.56E-02
1.57E-01

1.00E+00

(m’ air/hour) 

(kg) 
(hrs/day) = 
(days)/365 (days) = 
(yrs)/70(yrs) =
(yrs)/11(yrs) = 
(years)

:AssumedASSUMPTIONS FOR TRESPASSING TEENAGER - MLE = 
INHALATION OF OUTDOOR AIR FROM SOIL i
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1.00E+00 NA NA NA NA NC

1.00E+00 1 2.00E+00 2.38E-04 2.38E-04 4.76E-04

1.00E+00 0.55 1.50E+05 1.31E-04 1.96E+011.31 E-04

ildoor air ssoillcancerMLI

PCBs (bl
Total PCBs

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1 
1 

NA 
NA

1
NA

0.66
1
1 
1

NA 
1

NA

NA
1
1
1

NA
NA

1 
NA 
NA

1 
1 
1 
1

1
1 
1 

NA
1

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.0DE+D0

SAUGET AREA 2 Rl/FS 
CARCINOGENIC ASSESSMENT 
INHALATION OF 
OUTDOOR AIR FROM SOIL 
TRESPASSING TEENAGER - MLE

Herbicides (bl 
Pentachlorophenol

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

Mittly (bl 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

Pesticides (bl
4,4'-DDT 
bela-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

SVOCs (bl
2,4,6-Trichlorophehol 
2-Nilroaniline 
4-Nitroaniline 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anlhr^cene

Dioxin (bl
2,3,7,8-TCDD-TEQ

Inhalation
Cancer ADDinh

Slope Factor MLE Trespassing Teenager Daily Dose - Inh. 
(mg/kg-day)-’(mg/kg-day) (mg/kg-day)

Liletime
Average Excess Lifetime 

Cancer Risk- 
InhalationConslituenl_____

VOCs (a)
1.1.2- Trichloroelhane
1.2- Dlchloroelhane
1.2- Dichloroethen6 (total)
4-Methyl-2-penlanone (MIBK) 
Benzene
Chlorobenzene 
Chloroform 
Dichloromethane 
Ethylbenzene 
Tetrachloroethene 
Toluene
Trichloroethylene
Xylenes, Total

1.09E-02
NA
NA

3.10E-01 
3.10E+00 
3.10E-01
3.10E+00

NA
1.51E+01 
8.30E+00 
4.20E+01 

NA
NA

2.38E-04
2.38E-04 
2.38E-04 

NA
2.38E-04

August 31,2003 
on 0

3.40E-01 
1.86E+00
1.61E+01

NA 
4.55E+00

2.38E-04
NA 
NA 

2.38E-O4 
2.38E-04
2.38E-04 
2.38E-04

2.38E-04
2.38E-04 
2.38E-04 

NA
2.38E-04

NA
2.38E-04 
2.38E-04 
2.38E-04 

NA 
NA

2.38E-04 
2.38E-04

NA
NA

2.38E-04 
NA 

1.57E-04
2.38E-O4 
2.38E-04 
2.38E-04

NA 
2.38E-04 

NA

NA
2.38E-04 
2.38E-04 
2.3BE-04 

NA
NA

2.38E-04
2.38E-04

NA
NA 

2.38E-04 
NA

1.57E-04
2.38E-04
2.38E-04 
2.38E-04 

NA
2.38E-04 

NA

2.38E-04
NA
NA 

2.38E-04 
2.38E-04 
2.38E-04 
2.38E-04

NC
3.60E-03
1.50E-03
1.00E-02 

NC 
NC

1.33E-05 
2.17E-05

NC 
NC 

1.83E-06 
NC 

1.27E-05
3.92E-07

NC 
5.00E-0e 

NC 
9.53E-05 

NC

2.58E-06
NC
NC 

7.38E-05 
7.38E-04 
7.38E-05'
7.38E-04

8.09E-05
4.42E-04
3.83E-03 

NC 
1.08E-03

5.60E-02 
9.10E-02 

NA
NA 

7.70E-03 
NA 

8.05E-02 
1.65E-03 

NA
2.10E-02 

NA 
4.00E-01

NA

Unit Inhalation 
Concentration Absorption 

In Air Adjustment 
(mgfm" air) Factor
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Reference I) R SP

Risk (perConstituent Risk Risk Risk Risk Risk Risk RiskRisk (mi

3J0E.05

1.30E-04 7.80E.05 tSQE'05

3.30E-02 1.60E>03

4.80E-03

1.70E-01 2.50E-01

4.1OE-1O 1.69E.09

2.e9E>10

t.24E-10 1.09E«10

NC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.00E*07 NC

4.76E.04 7.36E.09 3.60E-12 6.43E-07 3.06E-10 1J6E-12 3.72E-t3 1.47E-09 7.00E-13 3.75E-09 1.78E.12 NCOPC 6.88E-07 3.27E-102.43&09 7.81E-10

1.65E-12 3.34E-11 9.40E-13 1.85E.11 NCOPC NCOPC1.96E*01 4.07E-12 8.00E-11 4.eiE-ii 9.05E.10 NCOPC NCOPC

9.95E-091.92E-08
2.75E-08

3.g0E*08

1.06E-07i.07E>0111Total;| 1.24E-08 1.18E-08 1.6SE-08

MLE teen outdoor air ssoltVc scale

EPC

4.10E-03
3.10E>02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
NC

1.40E-03
2.S0E-03

3.90E-05
7.40E.03

1.20E*05
2.g0E-03

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.15E-07 
8.23E*07

NC 
4.74E-11 
NCOPC
1.ISE-09 
NC 

NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
2.76E-11 
NCOPC 
NCOPC 
NCOPC 
NC 

NCOPC 
NC 

2.38E*tO 
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.09E-08
1.77E-08

5.nE-09
1.02E-09

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC

NCOPC 
6.91E-11 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
4.12E-11 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
3.5BE-11 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC
4.16E-13 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

5.10E-03
1.10E-04
1.30E-03

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

2.58E-06
NC 
NC 

zjee-os 
7.38E-04
7.38E-05
7.38E-04

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC

3.50E-03
4.80E-02
3.40E-04

4.00E-04
2.20E-04

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

7.6OE-1O
8.16E-1O
9.egE-w

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
3.03E-13 
NCOPC 
NCOPC

Q North 
EPC 

(mghn^l

TABLE 
POTENTIAL CARCINOGENIC RISK 
CARCINOGENIC ASSESSMENT 
INHALATION OF 
OUTDOOR AIR FROM SOIL 
TRESPASSING TEENAGER > MLE

Q Centnl 
EPC 

(mgW)

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Dioxin
2.3.7.8-TCDD.TEQ

Noles:
- Not a constituent of potential concern In this area/medium. 
EPC * Exposure Point Concentration.
MLE« Most Likely Exposure. 
NC * No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern In this area/medlum. 
PCBs > Polychlorinaled Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ • Tetrachlorodibento-p-dloxln Toxic Equivalents Concentration.
VOCe - Volatile Organic Compounds.

VOCs (a)
1.1.2- Trichloroethano
1.2- Dichloroethane
1.2- DIchloroethene (total)
4-Methyl-2-penlanone (MIBK) 
Benzene 
Chlorobenzene 
Chloroform 
DIchloromethane 
Ethylbenzene 
Telrachloroethene 
Toluene 
Trichloroethylene 
Xylenes, Total

August 31,2003 
Revision 0

Metallic 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

EPC
i

8.09E-0S 
4.42E-04
3.83E-03
NC

1.08E-03

NC 
3.60E-03 
1.S0E-O3 
1.00E-02
NC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
1.23E-08
NC 

NCOPC 
NCOPC
NC 

NCOPC 
NC 

NCOPC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
7.52E-09 
NC 

NCOPC 
1.37E-09
NC

1.70E-09
NCOPC 
NCOPC 
NC

NCOPC 
8.02E-10 
NCOPC 
NCOPC 
1.43E-10 
NCOPC
NCOPC 
NCOPC 
NC 

1.10E-09 
NCOPC 
1.14E-09
NC

7.60E-03 
2.S0E-06
1.10E.02

3.50E-0S
1.40E-03
1.20E-03 
S.20E-03
2.20E-04

2.70E-05
1.S0E-O4 
S.40E-05

2.40E-04
1.10E-03
2.20E-05

3.60E-10 
3.25E-09
NC 

NCOPC 
4.40E-10

NC 
2.7eE*10 
NCOPC 
NC

7.00E-09
NC

4.95E.07 
NC

8.82E-13
7.83E-12 
NCOPC 
NC 

1.11E-12

9.48E-09
1.32E-08

NCOPC 
NCOPC 
NCOPC 
NC 

2.02E-10
NC 

NCOPC 
9.79E-11 
NC 

4.20E-10
NC 

1.05E-07 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
2.38E-10
NCOPC 
NCOPC 
NCOPC 
NC 

1.25E-08
NCOPC 
3.72E-09
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC
1 25E-12 
NCOPC 
2.14E-13

NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
5.61E-14
6.02E-13
7.31E-14
NCOPC

5.72E-09
3.78E-09
3.95E-08
5.S2E-09
3.77E-09
4.66E-09
1.35E-09

1.48E*14 
NC 
NC 

4.07E-13 
2.78E-12
3.44E-13
9.99E-13

2.50E-04
1.20E-03
8.40E-05
8.70E-03
1.10E-03
6.40E-03

1.33E.05 
2.17E-05 
NC 
NC

1.e3E-06
NC 

1.27E-05 
3.92E-07
NC 

5.00E.06 
NC 

9.53E.06 
NC

PCBsfM 
Total PCBs

NCOPC 
NCOPC 
4.75E.13 
NCOPC 
NCOPC

SVOCs (bl
2.4.6-TrIchloropheno! 
2-NilroaniIlne 
4-NltroaniIine 
Benzofajanthracene 
Benzo(a}pyrene 
Benzo^jfluoranthene 
Dibenzo(a,h)anthracene

EPC 
(mgW)

Pesticides (b)
4.4'-DDT 
bela-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

EPC
(mg/m^l

o North 
EPC 

(mgfm’)

Herbicides (bl 
Pentachlorophenol

Si:S

QSoulh
EPC 

(mgfm’l
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Reference S

HQ (per mg/m*}Constituent HQ HQ HQ HQ HQ HQ HQ HQ

3.70E-05

1.50E«051.30E-04 7.80E.05

3.30E>02 1.60E-03

4.80E-03

2.S0E-O11.70E-01

4.10E-10 1.69E-0g

2.89E*10

1.24E-10 1.09E-10

NC NCOPCNCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3,O0E-O7 NC

NC 6.43E-07 NC 1.47E-09 NC 3.75E-09 NCOPC 6.80E-O77.36E-09 NC 2.43E-09 NC 7.81E-10 NC NC NC

NC 4.07E-12 NC 4.61E-11 NC NCOPC 1.55E.12 NC 9.40E-13 NC NCOPC NCOPCNCOPC

t92E<08 9.9SE>09
2.75E-08

3.eOE*08

~1.7Qfe-02 1.13E-03Total; 1.18E-02 2.14E-04 y.88E-<>4 8.B0E4)44.S1E-04

in this area/medium.

MLE teen outdoor air $sol[\nc scale

NC 
1.08E+00 

NC 
1.77E-03 
1.77E-01
e. 92E-02 
1.08E-01
f. 76E-03 
5.30E>03 
e.92E-03 
1.33E-02 
1.52E-01 
5.30E-02

NC
NC 
NC
NC 
NC

4.00&04
2,20E-04

NCOPC 
NCOPC 
NCOPC 
NCOPC 

NC
NCOPC 

NC

NCOF’C
NC

NCOPC 
NCOPC 
NCOPC 
NCOF’C

NCOPC 
NCOPC

NC
NCOPC 
NCOPC

2.S0E^04
1.20E*03
8.40E*05
8.70&03
1.10&03
8.40E>03

S.11E>09
1.02E>09

NC
2.Q5e+01 
1.33E+00

NC 
NC 
NC 
NC

6.70E.03
1.50E>02

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

3.5OE’O3
4.80E*02
3.40E-04

4.10E-03
3.10E-02

NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC

1.20E-05
2.90E-03

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC
NC 

NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOF'C 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOF’C

9.48E*09
1.32E-08
1.15E-07
8.23E-07

7.60E.10
8.16E-10
9.8gE-10

NCOPC 
NCOPC 
NCOPC 
NC
NC 
NC 

NCOPC

2.70E-05
1.50E-04
6.40E.05

NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC

1.09E‘08
1.77E-08

NCOPC 
NCOPC 
NCOPC
9.02£'0e 
1.9SE*05
1.16E.04
NCOPC
4.4fE-O7
6.3eE-oe
7.49E-07
1.16E-04
1.67E-04
4.46E-04

NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC

NC 
NC 

NCOPC 
NC 
NC

TABLE 
POTENTIAL NONCARCINOGENIC RISK 
NONCARCINOGENIC ASSESSMENT 
INHALATION OF 
OUTDOOR AIR FROM SOIL 
TRESPASSING TEENAGER - MLE

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
6.89E-07

2.40E-04
1.10E-03
2.20E-05

5.10E-03
1.10E>04
1.30&03

PioMlnJb)
2,3.7,8-TCDO-TEQ

August 31,2003 
Revision 0

Herbicides (b| 
Pentachlorophenol

EPC

i.eeE-oe
NCOPC
1.82E-06
1.54E«04

syppsjbi 
2,4.0-Trich1orophenol 
2-Ni1roaniline 
4-Ni1roanilina 
Benzo(a)anthracene 
eenzo(a)pyrene 
Benzo(b)nuoranlhene 
Dibenzo(a,h)anlhracene

Metals (bl 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese 
Mercury

VOCs (a)
1.1.2- Trlchloroelhane
1.2- Dlchloroeihane
1.2'DichIoroelhene (total) 
4-Methyk2-penlanone (MIBK] 
Benzene 
Chlorobenzene 
Chloroform 
Dfchtoromethane 
Ethylbenzene 
Tetrachloroethene 
Toluene 
Trichloroethylene 
Xylenes, Totel

NC 
NC
NC 

5.30E+01 
1.06E402
1.77E+01

3.90E-05
7.40E-03

NCOPC 
NCOPC 
NCOPC 
NCOPC 
2.30E-05 
NCOPC 
NCOPC 
NCOPC 
7.42E-06
2.23E-05
NCOPC
5.91 E-06 
3.93E>04

NCOPC
4.01E*05
NCOPC
NCOPC
1.38E-05 
NCOPC
NCOPC 
NCOPC 
2.12E-06

7.50E*03
2.50E-Oe
1.10E*02

O North 
EPC I 

(mg/m^) I

Pesticides (bl 
4.4*-DDT 
beta-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor

NCOPC 
NCOPC 
NCOPC 
NCOPC
1.18E-03 
1.34E-03
NCOPC 
NCOPC
1.75E-04
NCOPC
6.38E«05 
NCOPC
9.02E-03

NCOPC 
NCOPC
NC

NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
7.25B-04 
2.76E-03
NCOPC 
e.f7E-06 
2.54E-04
3.03E*06
NCOPC
NCOPC
1.33E-O2

1.40E-03
2.50E*03

NCOPC
NC 

NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC 
NC 

NCOPC 
6.07E-06 
8.73E-05 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
2.6SE-06
NCOPC 
NCOPC 
NCOPC
8.48E-06
NCOPC
8.e7E'0S
3.79E-07 
5.84E-04

3.50E-05
1.40E>03
1.20E-03
S.20E>03
2.20E>04

NC
1.$2E-04

NC 
NCOPC 
4.24E*05 
9.61E-05 
2.33E-06
NCOPC
1.85E-07
1.25E-05 
1.60E-05 
7.88E.04
1.17E-05

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC

5.72E-09
3.78E.09
3.9SE<08 
S.S2E>09
3.77E-09
4.66B09
1.35E.09

NC 
1.00E-07
5.25E.08 
NC 
NC 
NC 
NC

NCOPC 
NCOPC
NCOPC 
NCOPC
NC

NCOPC 
NCOPC

PCBs (bl 
Total PCBs

Noles;
- Not a constituent of potential concern In this area/medlum. 
EPC * Exposure Point Concentration.
HI-Hazard Index.
HQ. Hazard Quollent. 
MLE - Most Likely Exposure. 
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potenlli 
PCBs - Polychlorinated Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCDD • TEQ - Telrachlorodibenzo-p^ioxin Toxic Equivalents Concentration. 
VOCs - Volatile Organic Compounds.

EPC
(mg/m*)

O
EPC 

(mg/m*)

R 
EPC 

(mg/m*)

Q South 
EPC I 

(mglm'l 1

Q North 
EPC

(mg/m*) |

Q Central 
EPC 

(mg/m*)
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||^ Receptors Evaluated;

MLE Trespassing Teenager[Receptor:

Units

utdoor air voc\assumMLI
August 31, 2003 

nO

Assumed
Value

2.00E+00
3.56E-02
1.57E-01
1.00E+00

Caiciilated”|
Value i

ASSUMPTIONS FOR TRESPASSING TEENAGER - MLE 
INHALATION OF OUTDOOR AIR -VOCs

1.0
47
2
13
11
11
70

MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager

Inhalation Rate
Body Weight
Exposure Time 
Exposure Frequency 
Exposure Duration (cancer)
Exposure Duration (noncancer) 
Lifetime

SAUGET AREA 2 RI/FS 
MLE

(m’ air/houi)
(kg) 
(hrs/day) = 
(days)/365 (days) = 
(yrs)/70(yrs) =
(yrs)/11(yrs) = 
(years)



ENSR International

Unit

MLE teen outdoor air voc\cancer

Inhalation
Cancer

1
NA 
NA 
NA
NA

1
NA

0.66
1
1
1

NA
1

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEENAGER - MLE

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

August 31, 2003 
Revision 0

Lifetime
Average Excess Lifetime 

Cancer Risk - 
InhalationConstituent_____________

VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyi-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromelhane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

2.38E-04
NA
NA
NA
NA 

2.38E-04
NA

1.57E-04
2.38E-04 
2.38E-04 
2.38E-04

NA
2.38E-04

2.38E-04
NA
NA
NA 
NA 

2.38E-04
NA

1.57E-04 
2.38E-04 
2.38E-04 
2.38E-04

NA
2.38E-04

2.17E-05
NC
NC
NC
NC

1.83E-06
NC

1.27E-05
1.50E-06
3.92E-07
5.00E-06

NC
9.53E-05

9.10E-02
NA
NA
NA
NA

7.70E-03
NA

8.05E-02
6.30E-03
1.65E-03 
2.10E-02

NA
4.00E-01

Inhalation
Concentration Absorption Cancer ADDinh

In Air Adjustment Slope Factor MLE Trespassing Teenager Daily Dose - Inh.
(mg/m’air) Factor (mg/kg-day) ’ (mg/kg-day) (mg/kg-day)
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Mid

RiskRisk Risk Risk RiskRisk

1.00E-04

3.70E-05

4.00E-05

1.70E-08

8.70E-06

1.65E-10NCOPCTotal: 7.34E-11 3.14E-093.56E-13 4.93E-06

r air voc\c scaleMLE teei

9.00E-05
1.20E-04

1.00E-04
5.70E-04
7.30E-05
1.40E-04

1.80E-07
5.80E-07

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC

4.90E-05
9.60E-06
3.90E-05
7.20E-05

3.20E-06
1.50E-05

2.00E-03
3.80E-03
7.30E-05

1.10E-04
5.60E-03
1.90E-03
5.10E-02

NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC 
7.34E-11 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEENAGER - MLE

Reference Risk 
(per mg/m’)

Notes:
-- Not a constituent of potential concern in this area/medlum.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
VOCs - Volatile Organic Compounds.

Constituent_____________
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK) 
Acetone
Benzene 
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromethane 
Tetrachloroethene 
Toluene
Trichloroethylene

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
3.30E-13
NC

NCOPC 
2.55E-14
NCOPC 
NCOPC 
NCOPC 
NCOPC

2.17E-05
NC 
NC 
NC
NC

1.83E-06
NC

1.27E-05
1.50E-06
3.92E-07
5.00E-08
NC 

9.53E-05

2.17E-09
NCOPC 
NCOPC
NC 
NC 

7.15E-11 
NC

NCOPC 
NCOPC 
1.25E-12 
7.50E-11 
NCOPC 
8.29E-10

NCOPC
NCOPC
NCOPC

NC
NCOPC
1.65E-10

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4.33E-08 
NC
NC

NCOPC 
NC

1.05E-09
NC

1.77E-09
NCOPC 

4.31 E-11 
2.80E-08

NC 
4.86E-06

_______ 0
EPC 

(mg/m^)

Shallow 
O.AA-O-1-16 

EPC 
(mg/m^)

Q-AA-Q-6-24
EPC 

(mg/m^)

R-AA-R-1-28
EPC 

(mg/m^)

R
EPC 

(mg/m^)

A"~'»*’1, 2003 
'Ision 0

Leachate
_______ Q 

EPC 
(mg/m’)
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Inhalation

=

I

MLE teen outdoor air voc\noncancer

1
NA

1
1

NA
1
1
1
1
1
1
1
1

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

SAUGET AREA2RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs 
TRESPASSING TEENAGER - MLE

August 31, 2003 
Revision 0

Unit Inhalation
Concentration Absorption Reference 

In Air Adjustment
(mg/m’ air) Factor (mg/kg-day)

1.40E-03
NA 

2.86E-01 
8.57E-01

NA
8.57E-03
1.70E-02
1.43E-02 
2.57E-02 
8.60E-01
1.70E-01 
1.14E-01
1.00E-02

1.52E-03
NA

1.52E-03
1.52E-03

NA 
1.52E-03 
1.52E-03
1.52E-03 
1.52E-03 
1.52E-03 
1.52E-03 
1.52E-03
1.52E-03

1.52E-03
NA

1.52E-03 
1.52E-03

NA 
1.52E-03 
1.52E-03 
1.52E-03 
1.52E-03
1.52E-03
1.52E-03 
1.52E-03 
1.52E-03

1.08E+00
NO 

5.30E-03 
1.77E-03

NC 
1.77E-01 
8.92E-02 
1.06E-01 
5.89E-02 
1.76E-03 
8.92E-03
1.33E-02 
1.52E-01

Chronic
ADDinh Average

Dose MLE Trespassing Teenager Daily Dose-inh 
(mg/kg-day)(mg/kg-day)Constituent_____________

VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

Hazard 
Index - 

Inhalation
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Mid

HQHQ HQ HQ HQ HQ

1.00E-04

3.70E-05

4.00E-05

1.70E-08

8.70E-06

1.01E-022.67E-06 1.23E-04Total HI: 8.45E-08 NCOPC7.07E-06

A
r air voo\no scaleMLE teer

1.80E-07
5.80E-07

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

9.00E-05
1.20E-04

3.20E-06
1.50E-05

2.00E-03
3.80E-03
7.30E-05

1.00E-04 
5.70E-04
7.30E-05
1.40E-04

NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC 
7.07E-06
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3.18E-08 
5.17E-08
NCOPC
1.00E-09
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC 
NCOPC
6.54E-08
NCOPC 
1.59E-05 
1.07E-05
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC

4.90E-05
9.60E-06
3.90E-05
7.20E-05

1.08E-04
NCOPC
NCOPC 
8.66E-08
NC

6.90E-06
6.42E-06
NCOPC 
NCOPC 
5.64E-09 
1.34E-07
NCOPC
1.32E-06

TABLE
POTENTIAL HAZARD INDEX
CARCINOGENIC ASSESSMENT 
INHALATION OF
OUTDOOR AIR-VOCs
TRESPASSING TEENAGER - MLE

Reference HQ 
(per mg/m^)

Notes;
- Not a constituent of potential concern In this area/medlum.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern In this area/medlum. 
VOCs - Volatile Organic Compounds.

1.08E+00
NC 

5.30E-03
1.77E-03

NC
1.77E-01 
8.92E-02 
1.06E-01 
5.89E-02 
1.76E-03 
8.92E-03
1.33E-02
1.52E-01

1.10E-04
5.60E-03
1.90E-03
5.10E-02

2.17E-03
NC 

3.87E-07 
NCOPC

NC 
1.01E-04 
6.51E-06 
1.48E-05
NCOPC
1.94E-07 
4.99E-05 
2.53E-05 
7.73E-03

Constituent______________
VOCs
1.2- Diohloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Mefhyl-2-pentanone (MIBK) 
Acetone
Benzene 
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromethane
Tetrachloroelhene 
Toluene
Trichloroethylene

‘“1,2003 
ision 0

_______ O
EPC 

(mg/m’)

Shallow 
O-AA-O-1-16 

EPC 
(mg/m^)

Q-AA-Q-6-24
EPC 

(mg/m’)

R-AA-R-1-28
EPC 

(mg/m’)

________R
EPC 

(mg/m’)

Laachate
_______ Q 

EPC 
(mg/m’)
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{Recepic Receptors Evaluated

MLE Trespassing Teenager 
I,. . y . Tt—I

leceplor

iUnits

MLE teen sedimentXassum

Assumed
Value

(mg soil/day) 
(mg/cm^)

ASSUMPTIONS FOR TRESPASSING TEENAGER - MLE 
INCIDENTIAL INGESTION AND DERMAL CONTACT SEDIMENT

Caicuiatod i
Value

MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager

Sediment Ingestion Rate
Sediment on Skin
Skin Exposed
Body Weight 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor

August 31,2003 
Revision 0

I I I

SAUGET AREA 2 RI/FS
MLE

(days)/365(days) = 1.92E-02
(years)/70(years) = 1.57E-01
(yrs)/11(yrs)= 1.00E+00
(years)
(kg/mg)

50
1

6026 (cm’)
47 (kg)

7
11
11
70

1.00E-06
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0.001 2.79E-09 2.79E-09 1.12E-09 1.12E-09 4.19E-O9 1.6BE-09 5.e7E>092.90E400 0.3 1.50E+00

 Total;4.19E-09 5.e7E-091.68E-09

MLEI lanttcancer
August 31.2003 

10

SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK 
INCIDENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
TRESPASSING TEENAGER - MLE

Constituent
Metals 
Arsenic

Oral - Soli Dermal - Soil Oral Lifetime LIfellma
Concentration Absorption Absorption Cancer ADDIng Average ADDder Average Excess Lifetime Excess Lifetime Total

In Sediment Adjustment Adjustment Slope Factor MLE Trespassing Teenager Dally Dose-lng. MLE Trespassing Teenager Dally Dose-Der. Cancer Risk - Cancer Risk* Excess Lifetime
(mg/kg) Factor Factor (mg/kg-day)'^ (mgZkg-day) (mgfkg-day) (mgZkg-dcy) (mgZkg-day) Ingestion Dermal Contact Cancer Risk



ENSR International

Oral

2.90E+00 0.3 0.001 3.00E-04 1.78E-08 1.78E-08 7.14E-09 7.14E-09 5.93E-05 2.38E-05 8.31E-05

Total: 5.93E-05 2.38E-05 8.31E-Q5

MLE teen sedlmenttnoncancer

SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT 
SEDIMENT
TRESPASSING TEENAGER - MLE

August 31, 2003 
Revision 0

Chronic Chronic
ADDIng Average ADDder Average Hazard

Dose MLE Trespassing Teenager Dally Dose-lng. MLE Trespassing Teenager Dally Dose-Der.
(mgZkg-day) (mgZkg-day) (mg/Rg-day)

Oral - Soil Dermal - Soil
Concentration Absorption Absorption Reference

In Sediment Adjustment Adjustment
(mg/kg) Factor Factor (mg/kg-day)

Total 
Hazard 

Index

Hazard 
Index - Index -

(mg/kg-day) Ingestion Dermal ContactConstituent
Metals 
Arsenic
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Receptors Evaluated:

MLE Trespassing Teenagerleceptor:

Units
=

=

ML surface water\assum

MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager 
MLE Trespassing Teenager

Calculated s
Value

ASSUMPTIONS FOR TRESPASSING TEENAGER - MLE 
INCIDENTAL INGESTION AND DERMAL CONTACT 

SURFACE WATER j
Water Ingestion Rafe
Skin Exposed
Body Weight
Exposure Time (dermal route only)
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor (dermal route only)

August 31,2003 
r • • no

0.005
602S
47 
1
7 
11
11 
70
0.001

^Assumed
jValue

SAUGET AREA 2 RI/FS
MLE 

I
(l/day)
(cm’)

(kg)
(hr/day)
(days)/365 (days) = 1.92E-02 
(yrs)/70(yrs) = 1.57E-01
(yrs)/11 (yrs) = 1.00E+00
(years)
(l/cm’)



ENSR Inlemallonal

Constituent

MLE teen surface walertcancer

NA
NA

NA
NA

NA
NA

NA 
NA

NA
NA

1.00E+00
1.00E+00

NA
NA

NA
NA

NA
NA

NA
NA

2.30E-02
8.33E.03

2.31E.02
t.56E-02

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA 
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NC
NC

NC
NC

NC
NC

NA
NA

NA
NA

NA
NA

1.00E+00
1.00E+00

NA
NA

Adjustment 
Factor

NA
NA

1 .OOE+00
1.00E+00

SVOCs
2,4-DIchlorophenol
4-Chloroani1ine

Herbicides
MCPA
MCPP

August 31,2003 
Revision 0

0)
1.60E-04

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT 
INCIDENTAL INGESTION ANO DERMAL CONTACT 
SURFACE WATER
TRESPASSING TEENAGER - MLE

Metals
Lead 
Manganese

Dermal Oral Lifetime
Absorption Permeability Cancer AODIng Average

Constant Stope Factor MLE Trespassing Teenager Dally Dose-lng. 
(cmibr) (mg/Xg-day)'’(mg/kg-day) (mg/kg-day)

Unit Oral-Water Dermal-Water 
Concentration Absorption 

In Groundwater Adjuslmenl 
(mg/l)Fac^

Liletime
ADDder Average Excess Lifetime Excess Lifetime Total

MLE Trespasslnj Teenager Daily Dose-Der. Cancer Risk- Cancer Risk- Excess Lifetime
(mg/kg-day) (mg/kg-day)Ingestion Dermal Contact Cancer Risk
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Risk RiskConstituent

NC NCTotal:

water\c scaleMLE teen

SVOCs
2,4-Dichloroptienol
4-Chloroaniline

Reference Risk 
(per mg/L)

NC
NC

NC
NC

NC
NC

NCOPC
NCOPC

NC
NC

NCOPC
NCOPC

NC
NC

NC
NC

1.40E-02
4.60E-01

NCOPC
NCOPC

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT 
SURFACE WATER
TRESPASSING TEENAGER - MLE

Herbicides
MCPA
MCPP

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
SVOCs - Semi Volatile Organic Compounds.

Pond (Site Q)
EPC (mg/L)

______ River
EPC (mg/L) '

6.01E-03
1.22E-02

3.10E-02
5.30E-02

Al 2003
ision 0

Metals
Lead 
Manganese
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Oral

Constituent (mg/1)

NA
2.40E-02

MLE teen surface waterVioncancer

NA
1

NA
10

NA NA
3.93E-06 8.50E-05

NA NC
1.64E-04 2.49E-04

NA
2.04E-06

(i)
1.60E>04

NA
2.04E-06

Herbicides
MCPA
MCPP

1.00E+Oa
1.00E+00

1.00E+00
1.00E+00

1
1

1
1

1
1

2.31E-02
1.566-02

3.00E-03
4.00E-03

5.00E-04
1.00E-03

2.04E-06
2.04E-06

2.04E-06
2.04E-06

5.68E-05
3.83E-05

6.88E-05 4.08E-03
3.83E-05 2.04E-03

1.14E-01 1.18E-01
3.83E-02 4.04E-02

1.89E-02 1.95E.02
3.B9E-03 4.40E-03

1
1

SAUGET AREA 2 RI/PS
NONCARCINOGENIC ASSESSMENT 
INCIDENTAL INGESTION AND DERMAL CONTACT 
SURFACE WATER
TRESPASSING TEENAGER - MLE

5.66E-05
1.66E-05

NA
3.93E-06

2.04E-06
2.04E-06

August 31. 2003 
Revision 0

SVOCs
2,4-Dichlorophenol
4-ChloroaniIine

1.00E+00
1.00E+00

5.66E-05 6.80E-04
1.56E-05 5.10E-04

Constant
(cnVhr) (mg/kg-day)

2.30E-02
6.33E-03

2.04E-06
2.04E-06

Concentration Absorption 
In Groundwater Adjustment 

Factor

Chronic Chronic
ADDing Average ADDder Average Hazard Hazard

Dose MLE Trespassing Teenager Daily Dose-Ing, MLETrespassing Teenager Daily Dose-Der. Index- Index-
(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestion Dermal Contact

Metals
Lead 
Manganese

Total 
Hazard 

index

Unit Oral-Water Dermal-Water Dermal 
Absorption Permeability Reference 
Adjuslmenl

Factor
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Constituent EPC (mg/L) HQ

Total HI; 1.15E-04 S.96E-03

B watertnc scaleMLE tee

Pond (Site Q) 
HQ

Reference HQ 
(per mgfL)

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NC 
2.49E-04

1.40E-02
4.60E-01

1.18E-01
4.04E-02

TABLE
POTENTIAL HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT 
SURFACE WATER
TRESPASSING TEENAGER - MLE

Herbicides
MCPA
MCPP

Notes:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
SVOCs - Semi Volatile Organic Compounds.

SVOCs
2,4-Dichlorophenol
4-Chloroaniline

River
EPC (mg/L) ■

1.95E-02
4.40E-03

3.10E-02
5.30E-02

1.17E-04
5.37E-05

3.65E-03
2.14E-03

NC
1.15E-04

6.01E-03
1.22E-02

1,2003
vision 0

Metals
Lead
Manganese
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Construction Worker

//^TERA/AT/OAfAL

August 31, 2003
Revision 0

Sauget Area 2 
HHRA - RI/FS
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Receptors Evaluated

[Receptor: RME Construction/Utility Worker

..............
s

!

RME construction soil\assum

i Assumed
Value

100
0.19

3339
70
40

1
1

70
1.00E-06

Calculated i 
Value

Soli Ingestion Rate
Soil on Skin
Skin Exposed 
Body Weight 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER - RME 
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH COMBINED SOIL

1.10E-01
1.43E-02
1.00E+00

RME Construction/Utility Worker 
RME Construction/Utility Worker 
RME Construction/Utility Worker 
RME Construction/Utility Worker 
RME Construction/Utility Worker 
RME Construction/Utility Worker 
RME Construction/Utility Worker

August 31,2003 
Revision 0

I Units"I

SAUGET AREA 2 RI/FS
RME

(mg soil/day) 
(mg/cm^) 
(cm^) 

(kg) 
(days)/365(days) = 
(years)/70(years) =
(yrs)/1(yrs) = 
(years) 
(kg/mg)
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3.71E-091.00E+00 0.83 0.04 2.00E+00 1.86E-09 1.86E-09 5.68E-10 5.68E.10 1.14E-09 4.8SE>09

1.00E+00 0.4 0.04 1.50E+05 8.95E.10 8.95E-10 5.66E-10 5.68E-10 1.34E-04 8.51E-05 2.19E*04

RME constnictlon soil'cancer

NA 
NA

1.20E-0J
NA 
NA

0.01
NA 
NA

2.24E.09

NA
6.71E.10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA

2.24S09
NA 
NA

1.42E.10
NC 
NC

2.85E-iO
NA 
NA

2.68E.10

Oloxin 
2.3.7.8-TCDD.TeQ

NA
0.3 
NA
NA
NA 
NA
NA 
NA
NA
NA

NA 
NA

1

NA
0.001 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA
6.71E.10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA
1.42E-11 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA
1.01E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA
2.13E-11 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA

1.70E.i1
i.ooe*oo
1.00E400
1.00E+00

SAUGET AREA 2 RUFS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH 
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER • RME

ENSR International 
Page 2 of 2

1.00E*00
1.00E+00 
l.OOE+00
1.00E400
1.00E400
1.00E+00
1.00E+00
1.00E400
i.ooe^oo
1.00E400

August 31,2003 
Revision 0

Constituent______
Herbicides 
MCPA 
MCPP 
Penlachlorophenol

PCBs 
Total PCBs

NA
1.42E.11 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NC
1.03E*09 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC

NA
1.50E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Metals 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel

Lifetime
Average Excess Lifetime Excess Lifetime Total

Cancer Risk- Cancer Risk* Excess Lifetime 
Ingestion Dermal Contact Cancer Risk

.MA 
NA

1.42E-10

Unit Oral-Soil Dermal* Soil Oral Lifetime
Concentration Absorption Absorption Cancer AOOing Average AODler

in Soil Adjustment Adjustment Slope Factor RME ConsIructlonAJlility Worker Daily Dose*lng. RME ConsIrucIlonAJlility Worker Daily Dose-Der.
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Q Central
Risk EPC (mg/kg) Risk sk Risk Risk RiskRisk

2.62E-07 4.35E+00 2.11E-08 1.90E+01 9.21 E-08 8.89E+01 4.31 E-07 1.01E+03 4.e9E-064.85E*0g 2.98E+02 1.44E-06 3.03E+03 1.47E-05 1.69E+01 8.19E-08 5.40E+01

2.43E-06’ 3.79E-03 3.90E-072.19E-04 3.04E-02 6.67E-06 4.97E-01 1.09E-04 4.42E-04 9.69E-08 1.11E-02 8.31 E-07 4.51 E-03 9.89E-07 1.78E-03 2.59E-02 5.67E-06

3.70E+01 2.22E+01 7.32E+001.69E+01

8.60E+01 1.33E+01
1.30E+02 4.80E+02

6.41E+03
1.96E+03 8.38E+02

1.29E+03
3.60E+02 6.99E+02

Total; 2.80E-06; 1.12E-058.44E-06 1.26E-04 2.36E-07 8.94E-07 1.15E-O6 3.SSE-O6

RME constnjcllon soi[\c scale

S
EPC (mg/kgl

NCOPC
2.28E-08
NCOPC 
NCOPC 
NCOPC

NC 
NCOPC 

NC
NCOPC
NCOPC

1.87E+01
1.72E+01

________ P 
EPC (mg/kg)

NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

1.66E+01
1.54E+01
3.03E+03
1.89E+01

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - RME
SAUGET AREA 2 RI/FS

Dioxin
2,3,7,8-TCDD-TEQ

ENSR Inlemational 
Page 2 of 2

R
EPC (mg/kg)

Q North
EPC (mg/kg) R

Reference || 0
Risk (per mg/kg) || EPC (mg/kg)

Notes:
-* Not a constituent of potential concern in this area/medium. 
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

August 31. 2003 
Revision 0

NCOPC
1.74E-08
NCOPC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NC
1.58E-08

NC : 
NC ! 

NCOPC! 
NCOPC

NC 
NCOPC; 
NCOPC! 
NCOPCI

8.28E+02
8.53E+02
3.58E+00
4.31 E+02

NCOPC
7.52E-09
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC
NC

NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NC

NCOPC
NC

NCOPC 
NCOPC 
NCOPC

NCOPC
3.80E-08
NCOPC
NC 

NCOPC
NCOPC
NCOPC 
NCOPC 
NC

NCOPC

NC
1.03E-09
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC

NC
1.77E-08
NCOPC 
NCOPC 
NC 

NCOPC 
NC 
NC 
NC 
NC

0 North 
Risk

Metals 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead
Manganese
Mercury 
Nickel

Q South 
EPC (mg/kg)Constituent

PCBs 
Total PCBs



Oral

Index •

on soil\noncancerRWE

NA 
NA 
NA 
NA

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E400
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1
1 
1 
1
1
1

0.29 
NA

1 
NA 
NA 
NA 
NA

1 
NA 

0.83
0.29

1

1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1

9.00E-02 
9.00E-04 
3.00E-02
1.00E-04
3.00E-03 
5.00E-03
2.00E-02

NA
3.00E-03 

NA 
NA 
NA 
NA 

2.00E-02 
NA 

8.00E-04 
2.00E'02 
5.00E-04

5.00E-04
5.00E-04
3.00E-05
3.00E-04
3.00E-04
3.00E-04
5.00E-05
3.00E-04
5.00E-04
1.30E-05

1.57E-07
1.57E-07
1.57E-07
1.57E.07
1.67E-07
1.57E-07
1.57E-07
1.57E-07
1.57E-07
1.57E-07
1.576-07
1.67E-07
1.576-07

1.S7E-O7
1.57E-07
1.57E-07
1.57E-07
1.57E-07
1.57e-07
1.57E-O7
1.57E-07
1.57E-07
1.67E-07

1.57E-07
1.57E-07
1.57E-07
1.57E-07
1.67E-07
1.57E.07
1.57E-07
1.57E-07
1.57E-07
1.57E-07

NC
NC 
NC 
NC

l.OOE+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.0DE+00
1.00E+00
1.00E+00
1.00E+00

1.57E-07
1.57E-07
1.57E-07
1.57E-07
1.57E-07
1.57E.O7
1.57E-07
1.57E-07
1.57E-07
1.57E-07
1.57E-07
1.57E-07
1.57E-07

SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - RME

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

ENSR International 
Page 1 012

2.48E-06 4.16E-05 
4.97E-07 8.32E-06 
4.97E-07 8.32E-06 
1.24E-07 2.08E-06 
4.97E-06 4.41E-05 
4.97e-07 8.32E-06
9.93E-07 1.66E-05
2.65E-07 2.87E-06 
9.93E-08 1.66E*0d 
9.93E.07 1.66E-05 
4.97E-08 8.32E-07 
3.31E-05 5.55E-04
5.46E-0B 8.37E-07

1.99E-05 3.33E-04
1.99E-05 3.33E-04 
3.31E-04 5.SSE-03
3.31 E-05 5.55E-04 
3.31E-05 5.55E-04 
3.31E-05 5.55E-04 
1.99E-04 3.33E-03
3.31E-05 5.55E-04
1.99E-05 3.33E-04
7.64E-04 1.28E-02

9.93E-09 3.9IE-05 
9.93E-09 7.B3E-06
9.93E-09 7.83E-06
9.936-09 1.966-06
1.99E-0B 3.91E-05
9.93E-09 7.836-06 
9.93E-09 1.67E-05 
1.59E-0B 2.61E-06
9.93E-09 1.57E-06
9.936-09 1.57E-05 
9.93E-09 7.83E-07 
9.93E-09 5.22E-04
1.09E-08 7.83E-07

Chronic Chronic
ADDing Average ADDder Average Hazard

Dose RME Conslrudion/Ulilily Worker Daily Dose-lng. RME Conslruc.lion/Ulilily Worker Daily Dose-Der. 
(mg/kg-day) (mg/kg-day)(mg/kg-day)

0.01
0.01 
0.01 
0.01
0.02
0.01
0.01

0.016
0.01
0.01 
0.01
0.01

0.011

1.57E-07
1.576-07
1.57E-07
1.57E-07
1.57E-07
1.576-07
4.54E-08

NA
1.57E-07 

NA
NA 
NA 
NA

1.57E-07
NA

1.30E-07 
4.54E-08 
1.576-07

1.676-07 
1.576-07 
1.576-07 
1.576-07 
1.576-07 
1.576-07 
4.54E-08

NA
1.576-07 

NA 
NA 
NA 
NA

1.576-07 
NA

1.306-07 
4.546-08
1.57E-07

9.936-09 3.136-04
9.936-09 3.13E-04
9.936-09 5.226-03 
9.936-09 6.226-04 
9.93E-09 6.226-04
9.936-09 5.226-04
9.936-09 3.136-03
9.936-09 6.226-04
9.93E-09 3.13E-04
9.936-09 1.206-02

4.00E-03
2.00E-02
2.006-02
8.00E-02 
4.006-03 
2.006-02 
1.006-02
6.006-02
1.006-01
1.00E-02 
2.00E-01
3.00E-04
2.00E-01

9.93E-09 
9.93E-09 
9.936-09
9.936-09
9.93E-09
9.93E-09
9.936-09
9.936-09
9.93E-09
9.936-09

0.01
0.01 
0.01
0.01 
0.01 
0.01

0.1 
NA 

0.01 
NA 
NA 
NA 
NA

0.004 
NA 

0.04
0.1

0.01

9.936-09
9.936-09
9.93E-09
9.936-09
1.996-08
9.936-09
9.936-09
1.596-08
9.936-09
9.93E-09
9.936-09
9.93E-09
1.09E-08

9.936-09
9.93E-09
9.936-09
9.93E-09
9.936-09
9.936- 09
9.93E-08

NA
9.93E-09 

NA
NA 
NA 
NA

3.976-09
NA

3.97E-08
9.936- 08
9.936- 09

August 31, 2003 
onO

1.10E-07 1.85E-06 
1.10E-05 1.856-04 
3.31E-07 5.556-06 
9.93E-05 1.66E-03 
3.31E-06 5.55E-05 
1.99E-06 3.336-05
4.976-06 7.246-06

NA NC
3.316-06 5.65E-05 

NA 
NA 
NA 
NA

1.99E-07 8.036-06
NA NC 

4.97E-05 2.126-04 
4.976-06 7.246-06 
1.996-05 3.33E-04

Pesticides
4,4’-DDE 
4,4'-DDT 
Aldrin 
alpha-BHC 
beta-BHC 
della-BHC 
Dieldrin 
gamma-BHC (Lindane) 
Heplachlor 
Heptachlor Epoxide

SVOCs
1.2- Dichlorobenzene
1.3- Dlchlorobenzene
1.4- Oichlorobenzene 
2,4,6-Trichlorophenol
2.4- Dichlorophenoi 
2-Chlorophenol 
2-Methylnaphlha!ene 
2-Nilroanlline 
4-Nilroaniline 
Benzo(a)an(hracene 
Benzo(a)pyrene 
Benzo(b)nuoranlhene 
bis(2-Chtoroethy))elher 
bls(2-Ethylhoxyl)phlhalale 
Dibenzo(a,h)anthracene 
Hexachlorobenzene 
Naphthalene 
Nitrobenzene

Total 
Hazard 

Index

9.936-09 1.746-06 
9.936-09 1.74E-04 
9.936-09 5.226-06 
9.936-09 1.576-03 
9.93E-09 5.226-05
9.936- 09 3.13E-0S
9.936- 08 2.276-06 

NA NA
9.93E-09 5.22E-05 

NA 
NA 
NA 
NA

3.976-09 7.836-06
NA NA

3.97E-08 1.62E-04 
9.93E-08 2.276-08 
9.93E-09 3.136-04

Hazard
Index-

(mg/kg-day) Ingestion Dermal ContactConstituent 
voc^---------------------
1.1.2- Trichloroelhane
1.2- Dichloroelhane
1.2- Dichloroelhene (total)
4-Me(hyl-2-pentanone (MI8K) 
Benzene 
Chlorobenzene 
Chloroform 
Dichloromelhane 
6thylbenzene 
Tetrachloroelhene 
Toluene 
Trichloroethylene 
Xylenes, Total

Unit Oral - Soil Dermal - Soil
Concentration Absorption Absorption Reference

in Soil Adjustment Adjustment
(mg/kg-soil) Factor Factor (mg/kg-day)



Unit Oral - Soil Dermal - Soil

1.99E-03 8.48E-031.00E+00 0.83 0.04 2.00E-05 1.30E-07 1.30E-07 3.97E'08 3.97E-0S 6.S0E-O3

NA NA NC1.00E+00 NA NA NA NA NA NA NA

RME construction soilVioncancer

1.00E+00
1.00E+00
1.00E+00

1
1
1

1.00E+00
1.00E+00 
i.OOE+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

0.01
0.01
0.01

4.00E-04
3.00E*04
7.00E-02
1.00E-03
3.00E-03
3.70E-02

NA
2.40E-02 
3.00E-04 
2.00E-02

1.57E-07
1.57E-07
1.67E-07

1.67E-07
1.57E-07
1.57E-07

0.93E>09
9.93E>09
9.93E>09

ENSR Inlernaiionai 
Page 2 of 2

SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH 
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER ■ RME

Dioxin
2.3.7.8.TCDD-TEQ

In Soil Adjustment Adjustment 
(mgfkg-soil) Factor

1.74E-05 4.09E-04 
3.31E-06 1.60E.04
1.42E-08 2.25E.06 
3.97E-05 1.96E-04 

NC 1.57E-05 
5.37E-08 4.28E-06 

NA NC 
4.14E-07 6.94E-06 
2.32e-05 1.07E-03 
3.97E-06 l.ieE-05

9.93E-09 3.13E-04
9.93E-09 1.57E-04
9.93E-09 5.22E-06

1.99E-05 3.33E-04
9.93E-06 1.66E-04
3.31E-07 5.55E-06

August 31, 2003 
Revision 0

6.95E-09 3.91 E-04 
9.93E-10 1.57E-04 
9.93E-10 2.24E-06 
3.97E-08 1.57E-04 

NA 1.57E-05 
1.99E-0g 4.23E-06 

NA NA 
9.93E-09 6.62E-06 
6.95E-0g 1.04E*03 
7.95E-08 7.83E-06

5.00E.04
1.00E-03
3.00E-02

1.57E-07 
4.70E-08
1.57E-07
1.57E-07 
4.70E-08 
1.57E-07

NA 
1.57E-07 
3.13E-07
1.57E-07

6.95E-09 
g.93E*10 
g.93E>10 
3.97E.08

O.OOE+OO
1.99E-09 

NA 
9.93E-09 
6.95E-09 
7.95E-08

Constitu^_____
Herbicides 
MCPA 
MCPP 
Pentachlorophenol

1.57E-07 
4.70E-08
1.57E-07
1.57E-07 
4.70E-08 
1.57E-07

NA 
1.57E-07 
3.13E-07 
1.57E-07

1
0.3

1
1 

0.3
1 

NA 
1 
2 
1

PCBs 
Total PCBs

Total 
Hazard 

Index

Metals 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel

Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDing Average ADDder Average Hazard Hazard

Dose RME ConstructiorVUtilily Worker Daily Dose-lng. RME Conslruction/Utility Worker Daily Dose-Oer. Index- Index-
Factor (mg/kg-day)(mg/kg-day) (mg/kg-day)(mg/kg-day) (mg/kg-day) Ingestion Dermal Contact

0.007
0.001
0.001

0.04
0

0.002 
NA

0.01 
0.007

0.08
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If 0 0 North If P J 1 HQEPC (mg/kg) HQ

3.69E-02 8.89E+01 1.01E+03 8.56E+008.48E-03 2.98E+02 2.53E+0C 3.03E+03 2.57E+01 1.69E+01 1.43E-01 5.40E+01 4.58E-01 4.35E+00 1.90E+01 1.61E-01 7.54E-01

NC NC 3.79E-03 NC NC 1.78E-03 NC 2.59E-02 NCNC 3.04E-02 NC 4.97E-01 NC 4.42E-04 1.11E-02 4.51 E-03

3.70E+01 1.69E+01 2.22E+01 7.32E+00

8.60E+01 1.33E+01
1.30E+02 4.80E+02

6.41E+03
1.96E+03 8.30E+O2

1.29E+03
6.99E+023.60E+02

t-bTotal HI: 2.61E40(| 7.76E.02 B.77E4002.66E401I 1.69E»01 5.00E»01 1.93E-01 3.09E400

RME construction soilVic scale

s
EPC (mg/kg)

1.87e+01
1.72E+01

NCOPC
NCOPC 
NCOPC 
NCOPC
7.61 E-03 
NCOPC
NC

NCOPC
NCOPC 
NCOPC

Q South ■ 
HQ

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC NCOPC I NCOPC I 
NCOPC 
NCOPC

NCOPC
2.70E-03
NCOPC
2.61E-O3 
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC

1.66E+01
1.54E+01
3.03E+03
1.89E+01

6.79E-03
2.46E-03
6.82E-03
3.71E-03 
NCOPC 
NCOPC

NC
NCOPC
NCOPC 
NCOPC

NCOPC
1.17E-03
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
7.4eE-01
NCOPC

Dioxin
2,3,7,8-TCDD-TEQ

TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH 
COMBINED SOIL
CONSTRUCTJON/UTILITY WORKER - RME
SAUGET AREA 2 RI/FS

ENSR International 
Page 2 of 2

Notes:
- Not a constituent of concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs- Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds,
TCDO - TEQ. Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

August 31.2003 
Revision 0

NCOPC
3.55E-03
NCOPC
NCOPC
NCOPC
2.75E-02
NCOPC
8.95E-03
NCOPC
NCOPC

7.64E-03
2.75E-03
NCOPC
NCOPC
2.04E-03 
NCOPC
NC

5.92E-03
3.82E-03
5.09E-03

NCOPC
5.92E-03
NCOPC

4.09E-04
1.60E-04 
2.25E-06
1.9BE-04
1.57E.05
4.28E-06
NC

6.94E-06
1.07E-03
1.18E-05

8.28E+02
8.53E+02
3.68E+00
4.31 E+02

Q Central 
EPC (mg/kg) I HQ

Q North 
HQ

Reference 
Hl(permg/ki

Metals
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel

1.69E-02
NCOPC 
NCOPC 
NCOPC 
NCOPC

3.04E-O1
NCOPC

II
Constituent
PCBs 
Total PCBs



ENSR International

Receptors Evaluated:

RME Construction/Utility WorkeriReceptor:

IUnits

RM traction outdoor airtassum

Assumed
Value

8.00E+00
1.10E-01
1.43E-02
1.00E+00

Calculated i
Value

Inhalation Rate
Body Weight
Exposure Time 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime

RME Construction/Utility Worker 
RME Construction/Utility Worker 
RME Construction/Utility Worker 
RME Construction/Utility Worker 
RME Construction/Utility Worker 
RME Construction/Utility Worker

1
2.5
70
8

40
1
1

70

TSsUMPWNsWR'CONStRUCflOWUllU  ̂ .....
INHALATION OF EXCAVATION AIR FROM SOIL

August 31, 2003
I n 0

SAUGET AREA 2 RI/FS
RME

(m’ air/hour) 

(kg) 
(hrs/day) = 
(days)/365 (days) = 
(yrs)/70(yrs) =
(yrs)/1(yrs) = 
(years)
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Reference 0 S

Risk (permg/m^) Risk Risk Risk Risk Risk Risk Risk Risk

6.80E-04

2.80E-03 5.20E-041.90E-03

2.30E+00 2.90E-02

4.90E-01

1.30E+01 3.60E+00

4.02E-06

1.50E-07 3.71E-07

4.02E-08

t80E-07 1.69E-08

2.88E-06

2.04E-09 4.07E-094.32E-08

4.52E-08 1.66E-06

3.00E-06 3.50E-08 0.82E-09 3.02E-08 7.32E-081.70E-08

2.67E-08
6.18E-09

3.16E-06
3.71 E-06

9.7eE-06 4.64E-06 2.64E-053.91E-07

RME cons jtdoor aide scale

NC
NC
NC

EPC

NCOPC
NC

NCOPC

1.20E-01
3.40E-01

NC
NCOPC
NCOPC

3.20E-04
5.30E-02

5.86E-07
3.11 E-06

NCOPC
NCOPC
NC

2.10E-01
8.10E-05
2.30E-01

NCOPC
NCOPC
NC

1.76E-06
8.70E-07

7.80E-06
1.08E-07

8.60E-01
5.40E.01

7.20E-07
4.26E-07
4.74E-07

NCOPC
NCOPC 
2.78E-11 
2.01E-12 
NCOPC
NCOPC
NCOPC
NC

NCOPC
9.98E-11 
5.91 E-10 
6.57E-11
NCOPC
NCOPC 
2.50E-10
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

2.00E-01
6.20E-01
1.20E-02

5.94E-07
1.62E-07

NCOPC
NCOPC
NCOPC

6.40E-02
2.80E-02

1.60E-03
3.50E-01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1.22E-10
NCOPC
NCOPC
NCOPC

6.30E-03
6.60E-03

9.66E-08
1.00E-07
9.06E-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
2.52E-10
NCOPC
NCOPC
NCOPC

0.42E.08
7.44E-Oe
9.60E-08

NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC 
8.90E-12 
1.03E-10
1.33E-11
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
1.56E-11
NCOPC
NCOPC 
NCOPC
6.35E-11 
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

6.18E-08
6.84E-08
7.08E-08

2.50E-04
1.40E-03
5.90E-04

2.40E-03
1.40E-02
1.90E-04

3.10E-04
1.40E-O2
1.00E-02
2.30E-01
2.10E-03

3.85E-07
1.O2E-O5
5.08E-05
5.71 E-06

1.69E-07
5.00E-07

NCOPC
NCOPC
NCOPC
NCOPC
3.75E-11
NCOPC
5,27E-10
NCOPC
5.43E-11
NCOPC

2.28E-Oe
4.50E-07
9.00E-08

9.60E-07
1.14E.08

NCOPC
NCOPC
NC

TABLE
CARCINOGENIC ASSESSMENT 
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTlON/UTfLITY WORKER - RME

NCOPC
NCOPC 
3.96E-11 
NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC 
5.57E-11
NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

Herbicides (b)
MCPA 
MCPP 
Pentadilorophenol

ENSR International 
Page 1 of 2

SVOCs (b)
1.2- DIchIorobenzene
1.3- DichIorobenzene
1.4- DichIorobenzene
2,4.6-Trichlorophenol
2.4- Dichlorophenol
2-Chlorophenol 
2-Methylnaphthalene
2-Nitroaniline
4-Nitroaniline 
Benzo(a)anthracene
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
bis(2-Chloro6thyl)elher 
bis(2-Ethylhexyl)phthalate 
Dibenzo(a,h)anthracene 
Hexacblorobenzene
Naphthalene 
Nitrobenzene

Constituent_____________
VOCs (a)
1.1.2- TrichIoroethane
1.2- DichIoroeihane
1.2- Dichloro0ihene (total)
4-M0thyl-2-pQntanone (MIBK) 
Benzene
Chlorobenzene 
Chloroform 
DIchloromelhane 
Ethylbenzene 
Tetrachloroethene 
Toluene 
Trichloroethylene 
Xylenes, Total

______R 
EPC 

(mgW)

NC
5.2eE-10
2.07E-09
2.54E-10
1.05E-09
NCOPC
2.16E-08
NCOPC
1.21E-09 
6.59E-10

NCOPC
NCOPC
NC

NCOPC 
NCOPC
NCOPC
NCOPC 
1.79E-09
NCOPC
NCOPC
NCOPC
NC

NCOPC
NC

1.45E-08
NC

4.30E-03
2.10E-02
1.10E-03
1.90E-01
2.50E-02
1.70E-01

NCOPC
NCOPC
NCOPC
NC

5.51 E-09 
NC

NCOPC
3.16E-09

NC
1.03E-08
NC

4.47E-06 
NC

Pesticides (b)
4,4'-DDE 
4.4'-DDT 
Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heplachlor
Heptachlor Epoxide

2.50E-05 
4.07E-05
NC 
NC

3.44E-06 
NC

2,3BE-05 
7.36E-O7 
NC

9.39E-06
NC

1.79E-04 
NC

NC
NC 

9.84E-06 
4.85E-06
NC 
NC 
NC
NC 
NC

1.39E-04 
1.39E-03 
1.39E-04
5.17E-04
NC

1.39E-03 
7.20E-04
NC 
NC

NC
1.52E-04 
7.67E-03 
2.82E-03
8.30E-04
NC

7.20E-03
NC

2.04E-03
4.07E-03

2.82E-06
4.14E-07

1.71E-07
2.28E-07
1.73E-07
1.67E.07
2.e2E-08

NCOPC
NCOPC
NCOPC
NCOPC
2.96E-06
NC 

NCOPC
NCOPC
NC

NCOPC
NC

NCOPC
NC

NCOPC
NCOPC 
3.31E-10
NCOPC
NCOPC 
NC

1.64E-09
NC

3.39E-10
1.15E-10

3.12E-05
7.20E-07
7.20E-06
3.66E-06

1.20E-05
3.72E-06
6.00E-05
2.16E-06
6.60E-07
7.20E-07
1.26E-07

2.76E-07
2.70E-07
2.46E-06
6.60E-07

1.98E-06
3.48E-06
2.70E-07
9.00E-08
1.26E-06

NCOPC
NCOPC
NCOPC
NCOPC 
4.13E-07
NC

NCOPC
1.47E-07
NC

1.13E-07
NCOPC
NCOPC
NC

NC
NC 

7.09E-11
1.7eE-11 
NCOPC
NCOPC
NC
NC
NC

3.00E-10 
9.15E-10 
9.98E.11
6.51E-11 
NCOPC
3.83E-10 
1.94E-1O
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
6.54E-09
NCOPC
NCOPC
NCOPC
NC

2.63E-07
NCOPC
2.86E-07

NC

NCOPC
2.77E-08
NCOPC
NCOPC
9,e4E-09
NCOPC
NCOPC
NCOPC
NC

8.27E-08
NCOPC
5.73E-0B
NC

NCOPC
NCOPC
NCOPC
2.84E-12

NC
NCOPC
NCOPC
NC

NCOPC 
1.34E-11 
1.39E-10 
1.26E-11
NCOPC
NCOPC 
2.35E-11
NCOPC
NCOPC
NCOPC

' NCOPC 
NCOPC
3.12E-11
NCOPC 
NCOPC
NCOPC 
2.18E-10
NCOPC
NCOPC
2.52E-11

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
8.57E-12
9.48E-11 
9.82E-12 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

6.26E-09
5.70E-08
NC

NCOPC
8.27E-09
NC

4.52E-09
NCOPC
NC

1.32E-07 
NC

4.12E-05 
NC

NCOPC 
NCOPC 
3.79E-12 
4.95E-11

NC 
NC

NCOPC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NC
NC

2.76E-07
3.42E-06
4.80E-07
3.24E-07
3.96E-07

9.90E-02
1.60E-03
2.90E-02

7.20E-07
1.20E-05
4.92E-07

NCOPC
NC 

1,18E-10 
2,39E-12
NCOPC
NCOPC
NCOPC
NC
NC 

6.66E-11 
4.49E-10 
5.49E-11
NCOPC
NC

1.50E-10
NCOPC
NC 

NCOPC

NCOPC 
1,46E-10 
8.75E-11
NCOPC
1.29E-09
NCOPC
1.64E-10
NC

1.e3E-10
NCOPC

31,2003
evision 0

0 North
EPC

Q North 
EPC 

(mg/m’) — -• .=
Q South 

EPC
Q Central 

EPC 
■;mg/m^)

______ P 
EPC 

(mg/m^)
EPC



Reference

Risk (per mg/m^) Risk Risk RiskConstituent Risk Risk Risk Risk Risk

8.95E-04 1.79E-05 1.60E-08 1.82E-04 1.63E-07 1.01E-06 9.07E-10 3,24E-06 2.90E-09 2.61 E-07 2.33E-10 1.14E-06 1.02E-09 5.33E-06 4.77E-09 6.05E-05 5.41E-08

3.69E+01 2.65E-11 9.79E-10 5.73E-081.82E-09 6.73E>08 2.98E>08 1.10E-06 6.66E-10 2.46E-O8 2.27E-10 8.39E-09 2.71 E-10 9.99E-09 1.07E-10 3.94E-09 1.55E-09

2.22E-06 1.01E-06 ■i.33E-06 4.39E-07

6.16E-06 7.98E-07
7.80E-06 2.88E*05

3.85E-04
1.18E-04 6.03E-05

7.74E-05
2.16E-05 4.19E-05

4.14E-0S1.78E-08 1.B1E-07 S.16E-06Total; 3.0SE-0g 2.00E-06 S.67E-07 2.16E-07

RME constnjction outdoor air\c scale

NCOPC
6.85E-09
NCOPC
2.25E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC 
6.97E-09
NCOPC 
NCOPC
1.47E-07
NCOPC 
NC 
NC
NC 
NC

NCOPC 
2.97E-09 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
1,50E-08
NCOPC 
1.45E-08
NCOPC 
NCOPC
NCOPC
NCOPC
NC 

NCOPC

4.97E-05
5.12E-05
2.15E-07
2.59E-05

TABLE
CARCINOGENIC ASSESSMENT 
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - RME

PCB9(b)
Total PCBs

1.12E-06
1.03E-06

August 31, 2003 
Revision 0

ENSR International 
Page 2 of 2

Oloxin (b)
2,3,7,8-TCDD-TEQ

Notes:
-* Not a constituent of potential concern in this area/medium. 
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure. 
SVOCs - Semi Volatile Organic Compounds.
TCDD' TEQ • Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration. 
VOCs • Volatile Organic Compounds.

NC
6.75E-O3
NC 

2.82E-03
1.88E-O2 
NC 
NC 
NC 
NC 
NC

NC
6.24E-09 
NC

3.20E-09
NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
5.41 E-07 
NCOPC
NC

NCOPC
NCOPC
NCOPC

NCOPC 
9.00E-09
NCOPC
NCOPC
NCOPC
NC

NCOPC
NC

NCOPC
NCOPC

9.96E-07
9.24E-07
1.82E-04
1.13E-06

_____ Q 
EPC

______R
EPC

______S
EPC

Metals (b) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury
Nickel

0 North 
EPC

Q North 
EPC 

(mg/m^)

Q South 
EPC

_______ P 
EPC 

(mgW|

Q Central 
EPC
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so p

HQ 'HQ HQ HQ HQ HQ HQ HQConstituent

NC NC 1.82E-04 NC 1.01E-06 NC 3.24E-06 NC 2.61E-07 NC 1.14E-06 NC 5.33E-06 NC 6.05E-05 NC1.79E-05

NC 2.98E-O8 NC 2.65E-11 NC 6.66E-10 NC 2.27E-1O NC 2.71E-10 NC 1.07E-10 NC 1.55E-09 NCNC 1.82E-O9

2.22E-96 1.01E-06 1.33E-06 4.39E-07

5.16E-06 7.98E-07
7.80E-O6 2.88E-05

3.85E-O4
1.18E-04 5.O3E-O5

7.74E-05
2.16E-05 4.19E-05

Total Hl:| 1.88E->01 S.IOEtOO 4.08E-01 1.2l)E-01 1.70E-01 4.36E-01 8.10E-01 4.14E-01

RME tom jutdoor airtno scale

EPC 
(mg/m’)

EPC 
(mg/m’l 

■■ I s

Dioxin (b)
2,3.7,8-TCDD-TEQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC

NCOPC 
NC

NCOPC 
NCOPC 
NCOPC
NC

NCOPC 
1.7OE-O1 
NCOPC 
NCOPC

1.12E-05
1.03E-06

TABLE
POTENTIAL HAZARD QUOTIENT 
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - RME

PCBs (b) 
Total PCBs

O North 
EPC 

(mg/m*)
EPC 

(mg/m*)

Notos:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentralion.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Tolrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

R
EPC 

(mg/m*)

NCOPC 
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4.97E-O5
S.12E-05
2.15E-O7
2.59E-O5

NC 
NC

2.24E+02 
NC

1.09E+03 
NC 
NC

2.19E+03
3.65E+02

NC

NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
7.89E-03
NCOPC

NC 
NC

4.07E4)2
NC 

NCOPC 
NCOPC
NC

NCOPC 
NCOPC 
NCOPC

NC 
NC

NCOPC
NCOPC 
8.54E-03
NCOPC
NC 

1.12E-01
7.85E-05 

NC

NCOPC
NC 

NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC
1.53E-02
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC
3.15E-02
NCOPC
NC

NCOPC 
NCOPC 
NCOPC

9.96E-07 
9.24E-07
1.e2E-04
1.13E-06

ENSR International 
Page 2 of 2

31,2003
Bvision 0

Q North 
EPC 

(mg/m*)

Q Central 
EPC 

(mg/m’l

Q South 
EPC

(mg/m^) I

Metals (b) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nickel

Reference
HQ (per 
mg/m*)



ENSR International

Receptors Evaluated;

RME Constructlon/Utility WorkeiReceptor:

j Units

RME construction groundvi/ater\assum

Assumed
Value

RME Constructlon/Utility Worker 
RME Construction/Utility Worker 
RME Construction/Ulilily Worker

ASSUMPflONS'FO'RCbNSfRUCf^^^^
INCIDENTAL INGESTION AND DERMAL CONTACT 

SHALLOW GROUNDWATER AND LEACHATE

August 31,2003
Revision 0

Water Ingestion Rate RME Construction/Utility Worker
Skin Exposed RME Construction/Utility Worker
Body Weight RME Construction/Utility Worker-
Exposure Time (dermal route only) RME Construction/Utility Worker 
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor (dermal route only)

I
0.005
3339 
70 
1 
10 
1
1 
70 
0.001

SAUGET AREA 2 RI/FS 
RME 

(l/day)
(cm^)

(kg) 
(hr/day)
(days)/365 (days) = 2.74E-02 
(yrs)/70(yrs) = 1.43E-02
(yrs)/1 (yrs) = 1.00E+00
(years)
(l/cm’)

Cai'culated 1 
Value i
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Constituent Factor

1.00E*00 1.46E-051 1.1 7.10E-01 2.00E*00 2.60E-08 2.80E-09 1.46E-O5 S.59E>0S 2.92E>05 2.e2e-os

1.50E*05 2.80E.08 4.70E.05 4.70E4)51.00E+00 1 1.8 1.40E*00 2.eOE*08 4.1fiE-03 7.06E+00 7.06E*00

RME construction groundwatoitcancer

NA
NA

1

NA 
NA

3.3SE-09

NA 
NA

1.20E4)1

NA 
NA

2.e0E-08

NA 
NA

2.eOE-OB

NA 
NA

1.21E-05

NA 
NA

1.21E-D5

NC 
4.64E-OB 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC

NC 
NC

1.46E-O6

NA
1

NA 
NA
NA
NA
NA
NA
NA
NA 
NA 
NA

NA 
NA

1

NA
2.60E.08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA
2.99E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

1.00E*00
1.00E*00
i.ooe*oo

1.40E-O4
8.4SE-O3
6.50E-01

NA 
1.50E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA
4.48E>09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

SAUGET AREA 2 R(/FS
CARCINOGENIC ASSESSMENT 
INCIDENTAL INGESTION ANO DERMAL CONTACT 
SHALLOW GROUNDWATER AND LEACHATE 
CONSTRUCTIONAJTILITY WORKER - RME

NA
1

NA 
NA 
NA
NA
NA
NA
NA
NA
NA
NA

Dioxin
2.3.7.8-TCDD-TEQ

ENSR International 
Page 2ot2

Dermal 
Absorption Permeabilrty 
Adjustment 

Factor

1.00E*00
1.00E*00 
1.00E400
1.00E*00 
I.OOEWO
1.00E*00
I.OOE+OO
I.OOE+OO
1.00E+00
1.00E*00
1.00E*00 
l.OOEWO

1.60E-O4 
1.60E-O4 
1.6(]E>04 
6.67e-04 
4.00e-04 

(t) 
1.80E-04 
1.67E-O3 
S.45E-O5 
1.60E-04 
1.60E-04 
6.00E-04

NA
2.e0E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA
2.99E>09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA

1.46E-0e

PCBl 
Total PCBs

NA
4.19E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

August 31, 2003 
Revision 0

Herbicides 
2.4.5.T 
2,4-D 
Pentachlorophenol

Metals 
Antimony 
Arsenic 
Beryllium 
Chromium 
Cobalt 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc

Oral Lifetime Lifetime
Cancer AOOIng Average ADDder Average Excess Lifetime Excess Lifetime Total

Constant SIopeFactor RME Construciion/Utility Worker Daily Dose-lng. RME ConstruciioiVUt'iity Worker Daily Dose-Der. CancerRlsk- CancerRlsk- Excess Lifetime 
(cm/hr) (mgikg-dayX* (mgikg-day) (mg/kg-day) (mg/kg>day) (mg/kg-day) Ingestion Dermal Contact Cancer Risk

Unit Oial< Water Dermal-Water 
Concentration Abso^tion 

In Groundwater Adjustment 
_______ (mg/1)



Risk RiskConstituent Risk Risk

2.15E+00

2.10E-01

NC

2.00E-02

l.lOE+01

1.40E+00

1.10E+03

1.35E-022.50E-03

3.20E-03

RME cor groundwaterto scale

______ 0
EPC (rng/L)

1.20E-03
2.70E-03
3.00E-03

1.60E-03
1.10E-03

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Leachate
______ Q 
EPC (mg/L)

_____ R
EPC (mg/L)

2.74E-06
5.88E-07
5.23E-06

NC
3.76E-07
1.05E-06

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC

3.30E-01
2.60E-01
6.40E-01
4.20E+00
7.00E-01

5.70E-01 
8.00E-02
3.80E+00

9.20E-01
1.70E+00

3.80E-01
3.20E-01

NCOPC
1.47E-09
NCOPC 
NCOPC 
NCOPC 
NCOPC

1.25E+01
1.70E+02
2.40E-01 
7.90E+00
1.55E+01
1.60E+00 
9.30E+00
1.07E+00

1.20E+00
1.30E+00
8.05E+00

7.50E-01
1.40E+00
4.25E-01
1.15E+00

NCOPC 
NCOPC 
5.72E-11
4.12E-08
NCOPC
2.51E-09

4.50E+00
4.20E+01
1.80E+01

5.00E+01
1.30E+01
7.90E+00

3.20E+01
6.80E+00
1.30E+00
2.00E+00

1.90E+00
3.30E+01 
2.10E+01
1.50E+02

2.10E-01
2.00E-01
1.90E.01

2.80E-02
2.10E-01

TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INGESTION AND DERMAL CONTACT 
SHALLOW GROUNDWATER AND LEACHATE 
CONSTRUCTION/UTILITY WORKER - RME

ENSR Inlemaflonal 
Page 1 of 2

VOCs
1.2- Dlchloroethane
1.2- Dlchloroethene (total)
2-Butanone (MEK)
4-Meltiyl-2-penlanone (MIBK)
Acetone
Benzene
Chlorobenzene 
Chloroform 
Chloromethane 
DIchloromethane
Telrachloroelhene 
Toluene 
Trichloroethylene

Pesticides
4,4'-DDT 
bela-BHC 
Dieldrin
Endrin Ketone 
gamma-BHC (Lindane)
Heplachlor

SVOCs
2,4,6-Trichlorophenol
2.4- Dichlorophenol
2.4- Dimelhylphenol
2-Chlorophenol
2- Nilroanlline
3- Melhylphenol/4-Melhylphenol
4- Chloroaniline
4-Nitroanillne
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)peiylene 
Benzo(k)fluoranlhene 
Dlbenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene 
Phenol

Shallow
O-AA-O-1-16

EPC (mgIL)

5.75E-07
1.18E-07
9.93E-07 
NCOPC
1.05E-08 
2.20E-07

4.02E-09
NC

NCOPC
NC 
NC 
NC 
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NC 
NC 
NC

Reference
Risk 

(per mg/L)

1.15E-08
NC 
NC 
NC
NC

1.29E-08 
NC
NC 

1.38E-09 
1.22E-09
4.99E-07

NC
1.3 IE-07

1.06E-08
NC
NC 
NC
NC
NC
NC
NC 

1.64E-04
1.64E-05
NC

1.64E-08
3.68E-04
2.59E-05
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC 
2.62E-07 
1.80E-08
NCOPC
1.96E-09
9.94E-07 
7.77E-08
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC
NCOPC
NC

NCOPC
1.19E-0B
NC

NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

4.70E-02
8.25E-02

1.32E-07
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NC 
NC 
NC

NCOPC 
7.94E-09
NCOPC 
NC 

NCOPC 
NCOPC

5.77E-07
NC 
NC

NCOPC 
NC

8.80E-08 
NC
NC

NCOPC 
2.31E-09 
1.65E-05
NC

1.96E-05

NCOPC
NCOPC
NCOPC
NC

NCOPC
NC
NC
NC

NCOPC 
NCOPC
NC

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC

NC

2.48E-08
NCOPC 
NCOPC

NC 
NC

6.50E-09

31,2003
evlsion 0



1 T
Constituent Risk Risk

3.80E+00

2.92E-05 3.05E-08NCOPC 5.49E-02 1.60E-06 1.04E-03 3.98E+00 1.16E-04

7.08E+00 NCOPC 4.85E-06 NCOPC 3.14E-06 2.22E-056.87E-07

1.60E-02
7.OOE-O2

1.80E+01 1.80E+00

3.10E-01
3.70E-03

7.45E+00

Total: 1.36E-06 7.61 E-06 6.96E-06 1.77E-04

RME construction groundwatsAc scale

NCOPC
NC

NCOPC

_______ R 
EPC (mg/L)

NCOPC
NCOPC
NCOPC

4.80E-01
9.30E-01
7.80E-01

2.50E+02
1.30E-02
1.80E+00
1.20E-01
3.60E-01 
9.90E+01

1.90E-02
4.10E+00

NC 
NC

1.14E-06
9.65E+01
4.60E+00

3.10E-02
6.00E-01
2.60E+00

ENSR International 
Page 2 of 2

TABLE
POTENTIAL CARCINOGENIC RISK - RME 
INCIDENTAL INGESTION AND DERMAL CONTACT 
SHALLOW GROUNDWATER AND LEACHATE 
CONSTRUCTION/UTILITY WORKER - RME

Dioxin
2,3,7,8-TCDD-TEQ

August 31,2003 
Revision 0

Notes:
- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Telrachlorodlbenzo-p-dioxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

Shallow 
O-AA-0-1-16

NC 
NC

1.46E-06

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC
NC

NCOPC 
NCOPC
NC 

NCOPC 
NCOPC

NCOPC 
NC 

6.71E-06

NCOPC 
NCOPC 
NC 
NC 
NC

NCOPC 
NC 
NC 
NC 
NC 
NC 
NC

PCBs 
Total PCBs

NC 
4.64E-08
NC 
NC 
NC 
NC
NC 
NC 
NC 
NC 
NC 
NC

NCOPC
3.25E-09
NCOPC
NCOPC
NCOPC
NC
NC

NCOPC 
NCOPC
NCOPC
NCOPC 
NCOPC

NC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NC

Reference 
Risk 

(per mg/L)
Herbicides
2,4,5-T
2,4-D
Penlachlorophenol

Metals 
Antimony 
Arsenic 
Beryllium 
Chromium 
Cobalt 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium
Zinc
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Dermal

Consbtuent

1.00E+00 7.10E-O1 1.98E-0e 1.02E-03 1.02E.03 9.78E-02 5.10E*01 5.11E*011 1.1 2.00E-05 1.GeE-06

NA NA NA NA NA NA1.00E*00 NA NA 1.40E*00 NA NC

RME constfuclion groundwalertnoncancer

DIexIn
2.3.7,8-TCDD.TCQ

August 31. 2003 
Revision 0

SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT 
INCIDENTAL INGESTION AND DERMAL CONTACT
S HALLOW G ROU N DWATER ANO LEAC HAT E 
CONSTRUCTION/UTILITY WORKER - RME

1 
1 
1
1
1 

NA 
1
2 
1 
1 
1

1.6

8.7 
1

100 
40

1 
NA 
10 

13.7 
77

1 
10 

3.03

1.60E-04 
1.60E>04 
1.60E-O4 
6.67E-O4
4.00E-04 

(jj 
1.6OE-O4 
i.e7e-O3 
S.45E-O5
1.60E-04 
1.80E-04
6.00E-04

4.00E-04
3.00E-04
2.00E-03 
S.OOE-Oa
2.00E-02

NA
2.40E-02
3.00E-04
2.00E-02
6.67E-0S
7.00E-03 
3.00E-01

1.00E*00
1.00E*00
1.00E*00
1.00E*00
1.00E*00
1.00E+00
i.ooE«ao
1.00E*00
1.00E*00
1.00E*00
1.00E*00
1.00E«00

ENSR International 
Page 2 0/2

3.50E-03 8.39E-03 
6.97E-04 7.22E-03 
1.0SE-02 1.14E-02 
1.16E-02 1.23E-02 
2.81E-05 1.24E-04

NA NC 
8.71E-05 1.69E-04 
9.97e-02 1.13E-01 
2.74E-O4 3.72E-04 
3.13E-03 3.25E-02 
2.99E-04 5.78E-O4 
7.92E-06 1.84E-05

1.40E-06
5-.O9E-O7
2.09E-05
3.49E-05

PCBb 
Total PC0S

1.96E-06
1.96E-06
1.96E-08
1.96E-06
1.9eE-06

NA 
1.96E-06 
3.91E-06
1.9eE-06
1.96E-06
1.96E-08
3.13E-06

1.96E-06 
1.96E-O6 
1.96E-06 
1.96E-06 
roeE-oe

NA 
1.98E-06 
3.91E-06
1.96E-06
1.96E*06 
1.96E-06 
3.13E-06

e.23E-07
NA 

1.09E-06
2.99E-05 
!-.48E-06 
:-.09E-07
2.09E-06
2.38E-06

. Total 
Hazard 

Index

1.40E-08 4.89E-03 
2.09E-07 8.52E-03 
2.09E-05 9.78E-04 
3.49E-0S 6.S2E-04 
5.23E-07 9.76E-0S 

NA NA 
2.0gE'06 8.15E-05 
2.99E-0S 1.30E-02 
S.4BE.08 9.760*05 
2.09E-07 2.e3E-02 
2.09E-06 2.B0E-04 
2.360-06 1.04E-05

Adjustment Constant 
Factor

Metala 
Antimony 
Arsenic 
Beryllium 
Ctiromium 
Cobalt 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc

Unit Oral-Water Dermal-Water 
Concentration Absorption 

In Groundwater Adjustment 
(mg/1) Factor

Oral Chronic Chronic
Absorption Permeability Reference ADDIng Average ADDder Average Hazard Hazard

- - ■ DoseRMEConstructionAJtilityWorker DailyDose-lng.RMEConstruction/UtililyWorker DailyDose-Der. Index- Index-



Constituent HQ HQ

2.15E+00

2.10E-01

2.00E-02

1.10E+01

1.40E+00

1.10E+03

1.35E-022.50E-03

3.20E-03

groundwatertnc scaleRME con

Reference 
HQ 

(per mgIL)
_______ O 
EPC (mglL)

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

9.20E-01
1.70E+00

7.50E-01
1.40E+00
4.25E-01
1.15E+00

5.00E+01
1.30E+01 
7.90E+00

2.80E-02
2.10E-01

1.20E-03
2.70E-03
3.0QE-03

1.60E-03
1.10E-03

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3.30E-01
2.60E-01 
6.40E-01
4.20E+00 
7.00E-01

5.70E-01 
8.00E-02
3.80E+00

3.80E-01
3.20E-01

NCOPC
1.9 IE-04 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
1.03E-03
NCOPC 
2.44E-04
NCOPC 
NCOPC

1.90E+00
3.30E+01 
2.10E+01 
1.50E+02

4.50E+00
4.20E+01
1.80E+01

2.10E-01
2.00E-01
1.90E-01

NCOPC
NCOPC
NCOPC

Leachate 
________ Q 
EPC (mg/L) I ~

ENSR International 
Page 1 of 2

TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INGESTION AND DERMAL CONTACT 
SHALLOW GROUNDWATER AND LEACHATE 
CONSTRUCTION/UTILITY WORKER - RME

1.25E+01
1.70E+02
2.40E-01
7.90E+00
1.55E+01
1.60E+00
9.30E+00
1.07E+00

1.20E+00
1.30E+00
8.05E+00

3.20E+01
6.80E+00
1.30E+00
2.00E+00

SVOCs
2,4,6-Trichlorophenol
2.4- Dichlorophenol
2.4- Dimethylphenol
2-Chlorophenol
2- Nilroaniline
3- Melhylptienol/4-Melhylphenol
4- Chloroanillne
4-Nilroaniline 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)8uoranlhene 
Dlbenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Nitrobenzene 
Phenol

VOCs
1.2- Dlchloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Melhyl-2-pentanone (MIBK) 
Acetone
Benzene 
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromelhane 
Telrachloroelhene 
Toluene 
Trichloroethylene

Pesticides
4,4'-DDT 
bela-BHC 
Dieldrin 
Endrin Ketone 
gamma-BHC (Lindane) 
Heptachlor

1.92E-04
1.07E-02
1.27E-03
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
2.63E-03 
1.77E-03 
1.16E-04

NCOPC
NCOPC 
NCOPC
1.4BE-05
NCOPC
1.39E-02 
4.72E-03
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

2.56E-01
3.41E-03 
NCOPC 
1.08E-03
NC

4.70E-02
8.25E-02

2.22E-02 
9.77E-03 
4.47E-05
NCOPC 
8.64E-04
1.03E-01
3.61 E-03 
2.72E-03
NCOPC
3.60E-04 
2.13E-01 
6.38E-03
1.14E+01

2.37E-01
1.52E-02
8.69E-02
NCOPC
1.89E-03
6.86E-03

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC
NC
NC

NCOPC
NC
NC
NC

NCOPC 
NCOPC 
NCOPC

8.41E+00 
1.81E+00 
2.59E-04
2.58E-02
NC 

4.8 IE-04 
2.38E-02 
1.94E-03 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC 
5.53E-03 
2.87E-02 
2.45E-04

9.55E-04
NCOPC
NCOPC
5.23E-05 
3.78E-05
6.42E-03
3.19E-03
NCOPC
NCOPC 
8.90E-06 
5.34E-04
NCOPC
1.52E-03

4.44E-04 
7.51 E-04 
5.66E-06 
6.97E-05 
2.70E-05 
1.51E-02 
2.78E-03 
1.36E-03

NC 
1.89E-04 
6.47E-03
3.04E-04 
7.62E-02

6.73E-01 
1.07E-02 
1.08E-03 
3.27E-03

NC 
3.01E-04 
2.56E-03 
1.81E-03

NC
NC 

2.33E-01
NC
NC
NC 

4.61E-03 
2.21E-02 
3.05E-05

1.13E+00
7.62E-02 
4.57E-01 
7.62E-02 
6.75E-02
3.27E-02

31,2003
svislon 0

Shallow
O-AA-0-1-16

HQ

3.59E-02
NCOPC
1.35E-03 
1.07E-01
3.26E-02
NCOPC
NCOPC 
3.26E-01
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC
3.35E-02

IHQ I



Constituent HQ HQ HQ HQ

3.80E+00

5.11E+01 NCOPC 5.49E-02 2.81E+00 1.04E-03 5.34E-02 3.98E+00 2.04E+02

NC NCOPC 6.87E-07 NC NCOPC 3.14E-06 NC

1.60E-02
7.00E-02

1.80E+01 1.80E+00

3.10E-01
3.70E-03

7.45E+00

1.20E-03 I 1.06E+01 ITotal Hl:| 3.13E4-00 2.16EtO2

RME constnjctlon groundwateAnc scale

Reference 
HQ 

(per mg/L)
_____ O
EPC (mg/L)

______R 
EPC (mg/L)

NCOPC
NCOPC
NCOPC

1.03E-04
1.21E-03 
2.21E-02

Leachate 
______ Q 
EPC (mg/L) j

9.65E+01
4.60E+00

NCOPC
1.25E-01
1.31E-01

NCOPC
4.94E-03
NCOPC

ENSR International 
Page 2 of 2

2.14E-04
1.30E-03
2.84E-02

1.90E-02
4.10E+00

4.80E-01
9.30E-01
7.80E-01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
3.04E-03
NCOPC 
NCOPC 
1.20E-04
NCOPC
NCOPC

1.34E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3.04E-04
NCOPC
1.15E-04
NCOPC
NCOPC
1.37E-04

3.10E-02
6.00E-01 
2.60E+00

2.50E+02
1.30E-02 
1.80E+00
1.20E-01
3.60E-01 
9.90E+01

TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INGESTION AND DERMAL CONTACT 
SHALLOW GROUNDWATER AND LEACHATE 
CONSTRUCTION/UTILITY WORKER - RME

Notes:
- Not a constituent of potential concern In this area/medium. 
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern In this area/medium. 
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Telrachlorodibanzo-p-dioxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

Dioxin
2,3,7,8-TCDD-TEQ

August 31,2003 
Revision 0

Shallow 
O-AA-0-1-16

EPC (mg/L)

PCBs 
Total PCBs

8.39E-03
7.22E-03 
1.14E-02 
1.23E-02
1.24E-04
NC

1.69E-04
1.13E-01
3.72E-04
3.25E-02 
5.78E-04 
1.84E-05

NCOPC 
5.05E-04
NCOPC
NCOPC
NCOPC
NC

6.92E-04
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC
NCOPC
3.54E-04 
7.36E-03
3.22E-04
NCOPC
4.22E-02
1.47E-03
6.70E-04 
3.90E-03
2.08E-04
1.82E-03

Metals 
Antimony 
Arsenic 
Beryllium 
Chromium 
Cobalt 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc

Herbicides
2,4,5-T
2,4-D
Penlachlorophenol



ENSR International

Receptors Evaluated;

RME Construction/Utility Worker[Receptor:

Units

RME uction trench air\assum

8.00E+00
1.10E-01
1.43E-02
1.00E+00

Assumed
Value

2.5
70 
8

40
1
1

70

RME Construction/Utility Worker 
RME Construction/Utility Worker 
RME Construction/Utility Worker
RME Construction/Utility Worker 
RME Construction/Utility Worker 
RME Construction/Utility Worker

Calculated ;
Valuet

Inhalation Rate
Body Weight
Exposure Time 
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer) 
Lifetime

j

SAUGET AREA 2 RI/FS 
RME

August 31, 2003 
r 10

.......ASSUMPTIONS FOR’ CONSfRUCW
INHALATION OF VOCs IN EXCAVATION TRENCH AIR j

(m’ air/hour)
(kg) 
(hrs/day) = 
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/1(yrs) = 
(years)



ENSR International

Unit
ADDinh

(mg/kg-day)

RME construction trench air\cancer

Inhalation
Cancer

1
NA 
NA 
NA
NA

1
NA

0.66
1
1
1

NA 
1

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF VOCs IN
EXCAVATION TRENCH AIR
CONSTRUCTION/UTILITY WORKER - RME

Constituent^_^__^__
VOCs
1.2- Dlchloroethane
1.2- Dlchloroethone (total)
2-Butanono (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

August 31, 2003 
Revision 0

Lifetime
Average Excess Lifetime 

Cancer Risk - 
Inhalation ===^=

9.10E-02
NA
NA
NA
NA 

7.70E-03
NA 

8.05E-02 
6.30E-03
1.65E-03 
2.10E-02

NA 
4.00E-01

4.47E-04
NA
NA
NA
NA 

4.47E-04
NA 

2.95E-04 
4.47E-04 
4.47E-04 
4.47E-04

NA 
4.47E-04

4.47E-04
NA
NA
NA
NA 

4.47E-04
NA 

2.95E-04 
4,47E-04 
4.47E-04 
4.47E-04

NA 
4.47E-04

4.07E-05
NC
NC
NC
NC

3.44E-06
NC 

2.38E-05 
2.82E-06 
7.36E-07 
9.39E-06

NC 
1.79E-04

Inhalation
Concentration Absorption

In Air Adjustment Slope Factor RME Construction/Utility Worker Daily Dose - Inh. 
(mg/m^alr) Factor (mg/kg-day)’(mg/kg-day)



ENSR International

Risk Risk Risk RiskConstituent

5.78E-02

4.51 E-03

5.16E-04

NCOPCTotal; 8.58E-08 2,51 E-06 7.57E-04

n trench air\c scaleRME coi

_______ R
EPC (mg/m^)

_______ 0
EPC (mg/m^)

1.42E-02
1.99E-02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.35E+00
3.86E-01
1.69E-01

TABLE
POTENTIAL CARCINOGENIC RISK 
CONSTRUCTION/UTILITY WORKER - RME 
EXCAVATION TRENCH AIR

________Leachate 
__________Q 
EPC (mgfm") 1

Notes;
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.

VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene 
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromethane 
Tetrachloroethene 
Toluene
Trichloroethylene

_______ Shallow
O-AA-O-1-16

EPC (mg/m^)

2.49E-02
4.24E-02

5.76E-02
7.95E-01 
5.22E-01
3.87E+00

6.81 E-01
1.84E-01
3.25E-02
S.48E-02

4.07E-05
NC 
NC
NC
NC

3.44E-06
NC

2.38E-05
2.82E-06
7.36E-07 
9.39E-06 
' NC 
1.79E-04

NCOPC
NCOPC
NCOPC

NC
NCOPC 
8.58E-08

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2.35E-06
NCOPC
NCOPC

NC
NC

3.96E-08
NC

NCOPC
NCOPC 
1.05E-09
1.87E-08
NCOPC 
9.24E-08

5.48E-05
NC
NC

NCOPC
NC

6.34E-07
NC

1.30E-06
NCOPC 
4.24E-08 
7.47E-06

NC
6.93E-04

1.61 E-02
2.98E-0S
1.15E-02
2.87E-02

1,2003
vision 0

Reference 
Risk 

(per mg/m’)
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RME construction trench alrtnoncancer

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1
NA

1
1 

NA
1
1
1
1
1
1
1
1

SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OFVOCs IN
EXCAVATION TRENCH AIR
CONSTRUCTION/UTILITY WORKER - RME

Hazard 
Index - 

Inhalation

August 31, 2003 
Revision 0

Chronic 
Average 

Dally Dose-inh 
(mg/kg-day)Constituent

■ -------------- ■■ — —

VOCs
1.2- Dichloroethane
1.2- Dlchloroethens (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
DIchloromethane
Tetrachloroethene
Toluene 
Trichloroethylene

3.13E-02
NA 

3.13E-02 
3.13E-02

NA 
3.13E-02 
3.13E-02 
3.13E-02 
3.13E-02 
3.13E-02 
3.13E-02 
3.13E-02 
3.13E-02

3.13E-02
NA 

3.13E-02
3.13E-02

NA 
3.13E-02 
3.13E-02 
3.13E-02 
3.13E-02 
3.13E-02
3.13E-02 
3.13E-02
3.13E-02

6.26E+00
NC 

3.13E-02 
1.04E-02

NC 
1.04E+00 
5.22E-01 
6.26E-01 
3.48E-01 
1.04E-02 
5.22E-02 
7.83E-02 
7.83E-01

Unit Inhalation 
Concentration Absorption 

In Air Adjustment 
(mg/m^ air) Factor

Inhalation
Reference ADDInh

Dose RME Constniction/Utility Worker
jmgk2-day)___^______Jm2^^d^

5.00E-03
NA 

1.00E+00 
3.00E+00

NA 
3.00E-02 
6.00E-02 
5.00E-02 
9.00E-02 
3.00E+00 
6.00E-01 
4.00E-01 
4.00E-02
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EPC HQ HQ HQ

5.7BE-02

4.51 E-03

5.16E-04

Total HI: NCOPC 4.82E-02 3.90E-01 1.18E+01

t
RMEcoi . n trench airtnc scale

__________ O
EPC (mgfm^)

__________R
EPC (mgZm^)

Reference 
HQ 

(per mg/m’)

_______Leachate
__________Q 
EPC (mg/m^)

1.35E+00
3.86E-01
1.69E-01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2.49E-02
4.24E-02

1.42E-03
1.99E-03

3.62E-01
NCOPC 
NCOPC
1.68E-04

NC
1.20E-02
1.50E-02
NCOPC 
NCOPC 
1.49E-05
1.04E-04
NCOPC 

4.04E-04

TABLE
POTENTIAL HAZARD QUOTIENT
CONSTRUCTION/UTILITY WORKER - RME
EXCAVATION TRENCH AIR

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.

Constltuent___^^_
VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Bulanone (MEK)
4-Mefhyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromethane
Tetrachloroethene 
Toluene
Trichloroethylene

8.42E+00
NC 

5.30E-03
NCOPC

NC 
1.92E-01 
1.69E-02
3.43E-02
NCOPC
6.01E-04 
4.15E-02 
4.08E-02 
3.03E+00

6.26E+00
NC 

3.13E-02
1.04E-02

NC
1.04E+00 
5.22E-01 
6.2eE-01 
3.48E-01
1.04E-02 
5.22E-02 
7.83E-02 
7.83E-01

NCOPC
NCOPC 
NCOPC

4.70E-05
NCOPC 

2.60E-02 
2.22E-02
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC

5.76E-02
7.95E-01 
5.22E-01
3.87E+00

6.81E-01
1.84E-01
3.25E-02
5.48E-02

1.61E-02
2.98E-02
1.I5E-02
2.37E-02

Shallow 
O • AA-O-1-16 

HQ

1,2003
vision 0
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Receptors Evaluated

MLE Construction/Utility Worker][Receptor:

Units

MLE construction soiltassum

Assumed
Value

5.48E-02
1.43E-02
1.00E+00

Soil Ingestion Rate
Soil on Skin
Skin Exposed 
Body Weight 
Exposure Frequency 
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER - MLE
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH COMBINED SOIL

64
0.19
3339

70
20

1
1

70
1.00E-06

MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker

Calculated =
Value

August 31,2003
Revision 0

?......

SAUGET AREA 2 RI/FS
MLE

1
(mg soil/day) 
(mg/cm’) 
(cm’)
(kg) 
(days)/365(days) = 
(years)/70(years) =
(yrs)/1(yrs) = 
(years) 
(kg/mg)
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2.84E-10 2.84E-10 1.19E-09 5.68E-10 1.76E-091.00E+00 0.63 0.04 2.00E+00 5.94E-10 5.94E-10

1.50E+05 2.86E>10 2.84E-10 2.84E-10 4.26E>0S 4.26E*05 8.55E-0S1.00E+00 0.4 0.04 2.8eE-10

MLE conslrudion sotBcancer

NC 
NC 

d.44E-11
NA
NA

1

NA
0.001 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA
2.15E>10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA

7.16E-10

NA 
NA

7.09E.11

NA 
NA

8.S9E*11

NA 
NA 

1.20E-01

NA 
NA 

7.16E.10

i.ooe+oo
1.00E-»00
1.00E+00
1.00E*00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E400

NA
0.3 
NA 
NA
NA 
NA 
NA
NA
NA
NA

NA 
NA

0.01

NA
1.50E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
NA

7.09E-11

NA
7.09E.12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA 
7.09E-12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NA
3.22E-10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

Dioxin 
2.3,7,8-TCDD-TEQ

SAUGET AREA 2 RVFS
POTENTIAL CARCINOGENIC RISK 
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH 
COMBINED SOIL
CONSTRUCTIONAJTILITY WORKER • MLE

NA
2.15E-10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

PCBs 
Total PCBs

ENSR Inlematlonal 
Page 2 or 2

August 31. 2003 
Revision 0

NA 
NA

8.51E-12

NA
1.06E-11 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA

NC
3.33E-10 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC

1.00E+00
1.00E+00
1.00E+00

Unit Oral-Soil Dermal.Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDIng Average ADDdnr Average Excess Lifetime Excess Lifetime

In Son Adjustment Adjustment Slope Factor MLE ConstrucltorVUlilityWortcer Dally Dose-fng. MLE ConstrucflonAJiility Worker Dally Dose-Der. Cancer Risk.
(mg/kg soil) Factor____ Factor (mg/Xg-day)'^ _____________ (mg/kg-day) (mg/kg<lay)________________ (mg/kg^lav) (mg/kg.day)______ Ingestion Dermal ContactConstituent 

HeTbicldes 
MCPA 
MCPP 
Penlachlorophenol

Metals 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury
Nickel

Total
Cancer Risk ■ Excess Lifetime 

Cancer Risk
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' Q Central Q South.n O North fl p fl Q North

4.67E-03 3.99E-074.48E-07 2.42E.03 2.07E.07 2.15E-03 1.84E-07 1.31E-03 1.12E-078.55E-05 6.41 E-03 5.48E-07 3.25E-01 2.78E-05 2.83E-04 2.42E-08 5.24E^3

1.47E+01 6.12E+002.00E+01 1.29E+01

3.93E+01 1.07E+01
1.79E+028.82E+01

2.29E+03
1.95E+03 8.3BE+02

8.42E+02
2.51E+021.65E+02

3.13E-0S 2.06E.07 3.70E-072.20E«07 7.64E-07Total; 7.06E-87 4.47E-0i 6.19E»<)7

MLE construction soil\c scale

NCOPC
NCOPC
NCOPC

1.15E+01
1.31E+01

NC
3.33E-10 
NC 
NC
NC
NC
NC 
NC 
NC 
NC

NC 
4.37E-09
NCOPC 
NCOPC 
NC 

NCOPC 
NC 
NC 
NC 
NC

NCOPC
4.29E-09
NCOPC
NC

NCOPC 
NCOPCNCOPC I NCOPC I NCOPC I NCOPC I

7.77E+00
1.18E+01
1.38E+03
1.23E+01

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - MLE
SAUGET AREA 2 RI/FS

ENSR International 
Page 2 of 2

Notes:
» Not a constituent of potential concern In this area/medium.
EPC ■ Exposure Point Concentration.
MLE - Most Likely Exposure.
NC - No dose>response value.
NCOPC * Not calculated because not a constituent of potential concern In this area/medium. 
PCBs - Polychlorinated Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dloxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

August 31, 2003 
Revision 0

Reference IT 
^iBkjEer^g/kgjJ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
6.65E-09
NCOPC 
NC 

NCOPC 
NCOPC
NCOPC 
NCOPC
NC 

NCOPC

NCOPC 
4.90E-09 
NCOPC 
NCOPC 
NCOPC 
NC 

NCOPC 
NC 

NCOPC 
NCOPC

8.28E+02
7.01E+02
2.58E+00
2.14E+02

NCOPC
2.04E«09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NC 

NCOPC

NCOPC
NCOPC
NCOPC 
NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC

Metals
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury
Nickel

NC
3.92E-O9
NC
NC

NCOPC
NCOPC
NC

NCOPC
NCOPC 
NCOPC

Constituent
Dioxin
2,3.7,8-TCDD-TEQ
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Oral
Hazard

Conatltuent

1,99E-09 2,065-03 9.93E-04 3.07E-034.16E-08 4.ieE-08 1.99E-081.00E+00 0.83 0.04 2.00E-05

NA NA NA NA NONA NA NA1.00E+00 NA NA

MLE construction soIRnoncancar

11
1

4.97E-094.97E-09
4.97E-09

1.00E+00
1.00E+00
1.00E+00

1.00E+001.00E+00
1.00E+001.00E+00
1.00E+00
1.00E+001.00E+00
1.00E+00
1.00E+001.00E+00

0.01
0.010.01

5.00E-04
1.00E-03
3.00E>02

5.01E-085.01E-08
5.01E-0B

5.01 E-08
5.01 E-08
5.01E-03

SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX 
INCIDENTIAL INGESTION ANO DERMAL CONTACT WITH 
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - MLE

0.007
0.001
0.001

0.04
0

0.002 
NA

0.01 
0.007 
0.08

5.01 E-08 
1.50E-08
5.01 E-08 
5.01 E-08 
1.50E-08
5.01 E-08 

NA
5.01E-08 
1.00E-07
5.01 E-08

5.01E-08 
1.50E-08 
5.01E-08 
5.01E-08 
1.50E-08 
5.01E-08

NA 
5.01E-08 
1.00E-07 
5.01E-08

3.48E-09 
4.97E-10 
4.97E-10 
1.99E-08 

O.OOE+00 
9.93E-10 

NA 
4.97E-0g 
3.48E-09 
3.97E-08

1
0.3

1
1 

0.3
1 

NA
1 
2
1

August 31,2003 
Revision 0

8.69E-06 1.34E-04 
1.66E-08 6.18E-05 
7.09E-09 7.23E-07 
1.99E-05 7.00E-05 

NC 5.01 E-06 
2.6eE-08 1.38E-06 

NA NC 
2.07E-07 2.29E-0B 
1.16E-05 3.46E-04 
1.99E-0e 4.49E-06

4.97E-09 1.00E-04 
4.97E-09 5.01E-05 
4.97E-09 1.67E-06

3.48E-09 1.25E-O4 
4.97E-10 5.01E-05 
4.97E-1O 7.ieE.O7 
1.99E-08 5.01E-05 

NA 5.01 E-08 
9.93E-10 1.35E-O6 

NA NA 
4.97E-09 2.0gE-06 
3.48E-09 3.34E-O4 
3.97E-08 2.50E-06

g.93E-O6 1.10E-04 
4.97E-06 5.51E-05 
1.66E-07 1.84E-06

Dioxin
2,3,7,8-TCDD-TEQ

ENSR IntemaUonal 
Page 2 of2

4.00E-04 
3.00E-04 
7.00E-02 
1.00E.03 
3.00E-03
3.70E-02

NA 
2.40E-02 
3.00E-04 
2.00E-02

Unit Oral-Soil Dermal-Soil 
Concentration Absorption Absorption Reference 

In Soil Adjustment Adjustment 
(mg/kg-soll) Factor Factor (mg/kg-day)

Herbicides 
MCPA 
MCPP 
Pentachlorophenol

Total 
Hazard 

Index

PCBs 
Total PCBs

Metals
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury
Nickel

Chronic Chronic
ADDIng Average ADDder Average Hazard

Dose MLE Construcllon/Utility Worker Daily Dosa-lng. MLE Construction/lUility Worker Dally Doso-Der. Index - Index •
(mg/kg-day) (mglkg-day)_______________ (mg/kg-day) (mg/kg-day) Ingestion Dermal Contact



s16 If
HQ HQ HQ HQHQ HQ HQ

3.23E-01

1.34E-016.62E-01 6.77e-01
3.22E+02

1.36E+014.85E+02

6.95E+01

2.46E+03 2.59E+03

2.44E+01

3.81E+001.13E+00

2.63E-01

2.11E-018.52E-01 2.13E+00

2.10E+01

1.89E-02 3.92E-021.46E-01

3.49E-01 4.3BE+00

1.26E-01 3.45E-01 7.01 E-02 1.33E-01 3.41E-011.95E+01

1.86E-01
3.76E-02

2.16E+01
4.67E+01

6.54E+01 1.63E+00 3.57E+01 1.15E+02

4.44E+00 1.36E-02 2.93E+01 9.00E.02 2.40E+00 7.36E-03 5.66E+00 1.74E-02 4.12E+01 1.27E-01 1.76E+02 5.40E-013.07E-03 6.97E+01 2.14E-01 1.78E+03 5.48E+0C

il\nc scaleMLE consi

IB mcgjroii
p

EPC (mg/kg)

1.10E-04
5.51 E-05
1.84E-06

9.64E+01
2.20E+02

1.87E+01
2.58E+00

NCOPC
NCOPC
NCOPC

1.84E+01
4.11E+00

3.40E+00
1.25E+00

8.69E+00
1.31E+01

2.3eE-03
NCOPC 
NCOPC

1.07E-01
2.65E+01

NCOPC 
NCOPC 
2.99E-06

2.51E+00
7.34E+01
3.27E+02
3.73E+01

1.62E+00
4.12E+00

1.17E+01
6.63E+00

2.83E+00
6.05E-02

NCOPC 
NCOPC 
2.10E-04

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
3.80E-04
NCOPC 
NCOPC 
NCOPC

NCOPC 
.NCOPC
3.47E-05 
NCOPC 
NCOPC 
NCOPC 
7.72E-05 
NCOPC 
NCOPC 
NCOPC

NCOPC
3.11E'O4
1.11E-04
NCOPC
8.03E-04
NCOPC
1.25E-04
2.34E-04
3.00E-05
NCOPC

1.10E-04
1.10E-04
1.84E-03
1.84E-04
1.84E-04
1.84E’O4
1.10E-03
1.84E-04
1.10E-04
4.24E-03

4.61 E+00
2.88E+00
3.17E+00

2.47E+02
6.93E+00
6.37E+01
2.41E+01

1.70E+01
2.04E+01 
2.20E+00
5.99E-01

NCOPC 
NCOPC 
NCOPC

2.01E-01
4.02E+01

NCOPC 
NCOPC
NCOPC 
NCOPC
9.93E-06
NCOPC
NCOPC
NCOPC
4.79E-06
7.21E-05
NCOPC
3.68E-05
1.12E-05

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
1.38E-04
NCOPC
NCOPC
NCOPC

3.47E+00
1.95E+00

NCOPC
8.89E-07
NCOPC
NCOPC
1.02E-05
NCOPC
NCOPC
NCOPC
1.91E-06
1.08E-05
NCOPC
1.96E-05 
7.07E-06

NCOPC 
NCOPC
1.20E-04

6.07E-01
6.42E-01
7.82E-01

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC,
NCOPC

6.50E+01
2.18E-02
9.53E+01

1.69E+00
1.6BE+01
6.18E+00

NCOPC
NCOPC
NCOPC
NCOPC
6.40E-05
NCOPC
3.75E-04
NCOPC
2.05E-05
NCOPC

2.16E+00
1.94E+01
2.96E+00
2.32E+00
2.65E+00

1.64E+01
3.01E+02
1.30E+01
1.35E+03
5.41 E+01
1.77E+03

3.39E+00
3.90E+01
3.03E+00

5.03E+01
9.93E'O1

1.13E-01
1.27E+00
2.73E-01

NCOPC 
NCOPC 
NCOPC

7.1 IE-05 
1.77E-04
7.30E-04 
NCOPC
1.59E-05
1.66E-04
7.14E-05
3.71 E-04
9.93E-03
4.91E-04

e.27E+01 
2.30E+01
3.43E+02
1.53E+01
6.52E+00
6.13E+00
1.14E+00

TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - MLE
SAUGET AREA 2 Rl/FS

NCOPC
NCOPC
7.20E-05
NCOPC
NCOPC
NCOPC
1.46E.O4
NCOPC 
NCOPC
1.59E-04

ENSR International 
Page 1 of 2

Q Central
EPC (mg/kg) 

SVOCs
1.2- Dichlorobenzene
1.3- Dlchlorobenzene
1.4- Dlchlorobenzene
2.4.6-Trichlorophenol
2.4- Dichlorophenol
2-Chlorophenol
2-MelhyInaphthaIene
2-Nitroaniline
4-Nitroaniline 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
bis(2-Chloroethyl)ether 
bis(2-Elhylhexyl)phlhalale 
Dibenzo(a,h)anthracene 
Hexachlorobenzene 
Naphthalene 
Nitrobenzene

1.23E+00
1.32E+00
1.18E+00

Q North
EPC (mg/kg|T"

Herbicides 
MCPA 
MCPP 
Pentachlorophenol

NCOPC 
NCOPC
3.44E-05
1.42E-03 
NCOPC 
NCOPC 
NCOPC 
NC 

NCOPC 
NC 
NC 
NC 

NCOPC 
NCOPC 
NC 

NCOPC I 1.94E+00 
NCOPC
NCOPC

Q South , 
HQ

Pesticides
4,4‘-DDE 
4.4’-DDT 
Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide

NCOPC
NCOPC
4.48E-05
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC 
NCOPC 
2.15E-03
4.21 E-04 
NCOPC 
NCOPC 
NC 

NCOPC 
NC 
NC 
NC 

NCOPC 
NCOPC 
NC 

NCOPC 
NCOPC 
NCOPC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC
NC
NC
NC 

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
2.01 E-06
NCOPC
NCOPC
NCOPC
7.47E-06
NCOPC
1.79E-05
4.01 E-06 
2.65E-05

NCOPC 
NCOPC
6.55E-05

NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC
NC
NC
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC
4.62E-06 
4.O4E-O2
6.01 E-03 
4.11 E-04
NCOPC
NC 

7.55E-05
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
3.75E-05 
7.30E-04

1.38E-05
2.75E-06 
2.75E-06
6.88E-07
1.50E-05 
2.76E-06
5.51 E-06 
9.67E-07
5.51 E-07
5.51 E-06 
2.75E-07 
1.84E-04
2.78E-07

6.12E-07
6.12E-05
1.84E-06 
5.51 E-04
1.e4E-05
1.10E-65
3.21E-06
NC

1.84E-05
NC 
NC
NC 
NC

2.60E-06
NC

7.68E-05
3.21 E-06 
1.10E-04

NCOPC
NCOPC 
2.67E-04 
NCOPC
NCOPC I 7.26E+00 
1.68E-04’
1.39E-03 
9.29E-05 
8.66E-05
6.19E-04

3.67E+01
5.05E+02
3.65E+00

NCOPC
NCOPC
NCOPC
NCOPC

6.53E-04
8.86E-04
NCOPC
3.55E-05
2.78E-04
1.95E-05
NCOPC 
NCOPC
7.20E-04

1.87E-03
2.25E-03
4.04E-03
1.10E-04
1.33E-03
NCOPC
2.14E-02
NCOPC
3.74E-04
5.30E-03

3.90E+00
2.29E+01

5.92E-01
6.83E-01
7.09E-01

2.33E-05
4.63E-05
1.70E-05
NCOPC
3.93E-04
6.42E-04
1.54E-05
NCOPC
4.9BE-06
1.24E-03
4.91E-05
4.65E-02
1.26E-05

NCOPC
2.57E-03 
NCOPC

1.03e+02
1.16E+01
2.65E+02

NCOPC
2.07E-04 
7.16E-05
1.67E-03 
NCOPC 
NCOPC 
NCOPC
NC

3.55E-04 
NC 
NC 
NC 

NCOPC
1.31 E-04 

NC 
NCOPC 
6.76E-05 
NCOPC

Reference II 0
HI (per mg/kg) || EPC (mg/kgT

2.62E+01
2.33E+02
2.79E+00

J[

PCBs 
Total PCBs

9.04E+00
2.25E+02
1.78E+02
2.53E+02
4.53E+01

31.2003 
evision 0

0 North 
EPC (mg/kglP

9.17E-01
1.27E+OO
5.06E-01
7.86E-01
1.46E-01

Constituent_____________
VOCs
1.1.2- Trichloroethane
1.2- Ofchloroethane
1.2- Dichloroethene (total)
4-MelhyI-2-pentanone (MIBK) 
Benzene
Chlorobenzene 
Chloroform 
Dichloromethane 
Ethylbenzene 
Tetrachloroethene 
Toluene
Trichloroethylene 
Xylenes. Total

NCOPC
NCOPC 
NCOPC 
NCOPC1.45E-03| 4.35E+01
6.06E-04
NCOPC 
NCOPC 
2.67E-04 
NCOPC
1.91 E-05
NCOPC
6.84E-04

1.51 E-04 
3.63E-04 
1.17E-04
1.32E-02
NCOPC 
NCOPC
2.66E-04 
NC

6.30E-03 
NC 
NC 
NC 
NC 

NCOPC 
NC

1.49E-04
5.90E-05 
4.52E-04



p Q North If 1jf If
HQ HQ HQHQ

NC NCNC 5.24E-03 NC 2.42E-03 NC 2.15E-03 NC 1.31E-03 4.67E-03NC 6.41E-03 NC 3.25E-01 NC 2.83E-04

6.12E+002.00E+01 1.29E+01 1.47E+01

3.93E+01 1.07E+01
1.79E+028.82E+01

2.29E+03
8.38E+021.96E+03

8.42E+02
2.51 E+021.65E+02

9.66E-02' 6.67E-011.76E-02 1.33E-02 2.40E»02 3.13E-01Total HI; 2.2tE-01 S.60E40(

s
EPC (mg/kg)

MLE construction soil\nc scalo

________ O 
EPC (mg/kg)

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC

TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH 
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - MLE
SAUGET AREA 2 RI/FS

If

NCOPC
6.68E-04
NCOPC 
7.46E-04
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

7.77E+00
1.18E+01
1.38E+03
1.23E+01

1.04E-03
6.10E-04
9.95E-04
8.58E-04
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

1.15E+01
1.31E+01

QSouth
EPC (mg/kglT

ENSR International 
Page 2 of 2

11

Notes:
- Not a constituent of concern in this area/medium.
EPC • Exposure Point Concentration.
Hl > Hazard Index. 
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

August 31. 2003 
Revision 0

Q Central 
HQ

NCOPC
NCOPC
NCOPC
NCOPC
8.98E-04
NCOPC
NC

NCOPC
NCOPC
NCOPC

1.34E-04 
5.18E-05 
7.23E-07
7.00E-05
5.01E-06 
1.38E-06
NC

2.29E-06
3.46E-04 
4.49E-06

1.54E-03
6.79E-04
NCOPC
NCOPC
4.42E-04
NCOPC
NC

1.61 E-03 
8.90E-04
9.60E-04

NCOPC
1.04E-03
NCOPC
2.75E-03
NCOPC
NCOPC
NCOPC 
NCOPC
5.70E-02
NCOPC

NCOPC
7.62E-04
NCOPC
NCOPC
NCOPC
3.16E-03
NCOPC
1.93E-03
NCOPC
NCOPC

8.28E+02
7.01E+02
2.58E+00
2.14E+02

NCOPC
3.17E-04
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC
6.66E-02
NCOPC

Constituent_____
Dioxin
2.3.7.8-TCDD-TEQ

0 North
HQ

Reference 
HI (per mg/kg)

Metals
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper
Lead 
Manganese
Mercury
Nickel



ENSR International

Receptors Evaluated:

IReceptor: MLE Construction/Utility Worker

Units

ML! uction outdoor airVassum
August 31,2003

F TO

Calculated =
Value

1.5
70
8
20
1
1
70

8.00E+00
5.48E-02
1.43E-02
1.00E+00

Inhalation Rate
Body Weight 
Exposure Time 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime

MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker

; Assumed
Value

SAUGET AREA 2 RI/FS 
MLE

(m’ air/hour) 

(kg) 
(hrs/day) = 
(days)/365 (days) = 
(yrs)/70(yrs) =
(yrs)/1 (yrs) = 
(years)

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER - MLE ; 
INHALATION OF EXCAVATION AIR FROM SOIL |i
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Risk Risk Risk Risk Risk Risk Risk Risk

2.90E-04

2.30E-041.10E-03 1.20E-03

3.90E-01 1.10E-02

8.70E-02

2.40E+002.30E+00

1.47E-06

6.75E-0B 2.29E-07

1.56E-08

1.27E-086.nE-08

1.26E-06

8.74E-09 1.14E-09 2.35E-09

2.0gE*08 2.63E-07

1.17E-06 2.07E-08 4.21E-09 7.98E-09 2.04E>087.53E-09

1.12E>08
2.26E-09

1.30E-06
2.80E>06

3.92E-06 9.76E-08 2.14E.06 6.88E>06

loorairvc scaleMLEconsli

NCOPC 
NC 

NCOPC

O North 
EPC

Q North 
EPC 

(mgW|

Q Cenlrol 
EPC

NC
NC
NC

1.12E-Q6
1.55E.07

1.02E-06
1.23E-06
1.32E-07
3.59E-08
4.35E.07

2.04E-07
7.50E-08

7.10E-03
2.30E-02

3.20E-04
3.70E-02

NC 
NCOPC
NCOPC

2.8OE'O3
3.50E-03

1.70E-04
2.30E-02

2.34E-07
1.38E*06

8.10E-02
3.40E-05
8.80E«02

NCOPC 
NCOPC

NC

9.12E.08
2.47E-07

7.02E-07
3.98E-07

1.20E-03
5.80E-03
4.20E-04
4.40E-02
5.60E-03
4.20E-02

2.03E-07
2.34E-0d
1.82E.07

1.70E-07
3.63E-09

ENSR Inlemalional 
Pago 1 0(2

2.77E.07
1.73E-07
1.90E-07

NCOPC
NCOPC
NCOPC

7.60E-02
2.30E-01

8.30E.02
4.10E-01
6.30E-03

4.g6E-06
1.38E-06
2.06E.05
9.21E-07
3.91E-07
3.68E-07e.esE-oe

NCOPC
NCOPC
NCOPC

7.40E-08
7.91 E-08
7.07E-08

3.64E-08
3.85E.08
4.6gE-08

NCOPC
NCOPC
2.61E-12
NCOPC
NCOPC
NCOPC
9.39E-12
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC
NC

3.S5E-08
4.10E-08
4.25E-09

NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
1.48E-12
1.70E-11
1.77E-12
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

1.30E-04
7.40E-04
2.70E-04

6.80E-09
7.64E-08
1.64E-08

NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
4.48E-11
NCOPC
NCOPC 
NCOPC

NCOPC
3.54E«09
NCOPC 
NCOPC 
1.24E-09
NCOPC
NCOPC
NCOPC 
NC

9.86E-09 
NCOPC
9.12E-09
NC

1.20E-03
5.60E>03
1.10E-04

SVOCs (b)
l,2«DIchlorobenzene 
I.S'Olchlorobanzene
1.4>DIchlorobenzenG 
2,4,6*TrIchlorophenol
2,4-DIch(orophenol
2-Chtorophenol 
2*MethylnaphlhaIene
2-Nilroaniline
4-Nilroaniline 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b}nuoranthen9 
bls(2-Chloroelhyl)elher 
bis(2*Ethylhexyl)phlhalal0 
Dibenza(a,h)anlhracene 
Hexachlorobenzene 
Naphthalene 
Nitrobenzene

Herbicides (b)
MCPA 
MCPP 
Pentachlorophenol

Pesticides (b)
4,4'-DDE 
4,4'-DDT 
Aldrin 
alpha-BHC 
beta-BHC 
deHa-BHC 
Dieldrin 
gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide

Constituent_____________
VOCs (a)
1.1.2- TrlchIoroelhanB
1,2*Dichloroelhane
1.2- Olch!oroelhen0 (total)
4-Melhyl-2-pBnlanone (MtBK) 
Benzene
Chlorobenzene 
Chloroform 
Dichloromethane 
Ethylbenzene 
Telrachloroelhene 
Toluene
Trichloroethylene 
Xylenes. Total

TABLE
CARCINOGENIC ASSESSMENT 
INHALATION OF
EXCAVATION AIR FROM SOIL 
CONSTRUCTION/UTILITY WORKER • MLE

NC
4.56E-05
2.30E-03
8.45E-04
2.4gE-04 

NC
2.ieE-03

NC
6.1 IE-04 
1.22E’O3

NCOPC
NCOPC
2.01E-11
NCOPC 
NCOPC
NC

1.64E-10
NC

2.88E-11
1.07E-11

NC
NC

1.13E-11 
2.10E.12 
NCOPC 
NCOPC 
NC
NC
NC

3.83E-11
1.63E*10
1.63E-11
1.06E-11
NCOPC
5.30E.11 
2.52E-11 
NC 
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC
1.14E-09
NCOPC
NCOPC
NCOPC
NC

6.4BE-08
NCOPC
1.72E-08
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1.52E-12
1.80E-11
1.95E.12
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC 
NCOPC
NCOPC 
NCOPC 
2.38E-10 
NCOPC 
NCOPC 
NCOPC 
NC 

NCOPC 
NC

1.82E-09 
NC

NCOPC
NCOPC
5.41E-12
NCOPC
NCOPC
NCOPC
1.72E-1'1
NCOPC
NCOPC
2.76E-12

NCOPC 
NCOPC 
4.45E-13
6.42E-12 

NC
NC 

NCOPC 
NC 
NC 

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NC 
NC

9.77E-10
9.04E-09
NC

NCOPC
1.24E.09 
NC

7.84E-10
NCOPC
NC

2.03E-08 
NC

1.40E-06 
NC

2.50E*02
5.40E-04
6.40E-03

3.02E-06
5.g6E-08

1.29E-07
1.16E-06
1.78E.07
1.39E-07
1.59E-07

NCOPC
NC

6.91E*12 
2.65E-13 
NCOPC 
NCOPC 
NCOPC 
NC
NC

7.39E-12
5.79E.11
6.61E*12
NCOPC
NC 

2.48E-11 
NCOPC 
NC 

NCOPC

NCOPC 
NCOPC 
NCOPC 
NC

5.58E-1O
NC

NCOPC
2.65E-10 

NC
1.18E-09
NC

3.01E.07 
NC

NCOPC 
NCOPC
NC

NCOPC
NCOPC 
NCOPC
3.4QE-13
NC

NCOPC 
NCOPC
NC

NCOPC
3.08E«12
3.29E-11
2.94E-12
NCOPC
NCOPC
5.27E.12
NCOPC
NCOPC 
NCOPC

7.S1E-06
1.22E-05
NC 
NC

1.03E-06
NC

7.13E-06
2.21E-07
NC

2.82E-06
NC

5.37E-05 
NC

5.50E-08
7.60E-08
3.04E-08
4.72E-08
8.77E-09

NCOPC 
NCOPC 
NCOPC 
NCOPC 
1.76E-07
NC 

NCOPC 
NCOPC 
NC 

NCOPC
NC

NCOPC 
NC

NCOPC
NCOPC
3.32E-12
2.25E*13
NCOPC
NCOPC 
NCOPC
NC

NCOPC
1.1SE-11
7.20E-11
7.92E-12
NCOPC
NCOPC
2.13E-11
NCOPC 
NCOPC 
NCOPC

1.48E-05
3.56E-07
3.82E-06
1.44E-06

1.28E-07
1.17E-07
1.10E-06
2.47E-07

NCOPC 
NCOPC 
NCOPC 
NCOPC
7.85E-08
NC

NCOPC
1.83E-0d
NC

1.78E-08 
NCOPC
NCOPC
NC

NCOPC
NCOPC
4.33E-12
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
6.56E-12
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
5.21E-12
NCOPC
4.42E-11
NCOPC
6.82E.12
NCOPC

NCOPC
7.73E-12
8.35E-12
NCOPC
6.54E-11 
NCOPC
1.47E-11
NC

9.98E-12 
NCOPC

______ R 
EPC 

(mgW)

1.70E-01
1.60E.01

_______ O 
EPC 

(mg/m^)

NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
1.63E-11
NCOPC
NCOPC
NCOPC

NC
NC 

2.95E-06
1.46E-06 
NC 
NC 
NC
NC
NC

4.16E-05
4.16E-04
4.16E-05
1.55E-04
NC

4.16E-04 
2.16E-04 
NC 
NC

1.51E.07
4.41E-06
1.96E.05
2.24E-06

1.70E-04
7.20E-03
5.8DE-03
2.60E-02
1.10E.03

131.2003 
Revision 0

______s 
EPC 

(mg/m*)

Q South 
EPC 

(mg/m’)

Reference 
Risk (per 
mg/m’)

________ P 
EPC 

(mgfm*)

NC
5.59E-11
3.04E-10
3.04E<11
1.08E-10 
NCOPC
2.52E-09
NCOPC
1.25E-10 
9.16E-11



R

Constituent Risk Risk Risk Risk Risk Risk Risk Risk

2.83E-092.68E-04 4.18E-06 1.12E-09 1.07E-04 2.87E-08 2.67E-07 7.15E-11 1.76E-06 4.72E.10 1.44E-07 3.36E.11 3.39E.07 9.UE.11 2.47E-06 6.63E-10 1.05E.05

3.85E.tO 4.26E-09 1.95E-09 1.70E-11 3J4E-10 3.48E-09 1.46E-10 1.I51E-09 1.29E.10 1.43E*09 7.89E.11 8.73E-10 2.80E-10 3.10E.091.1ie+01 2.16E-07 1.88E-10

1.20E-06 7.75E-07 8.83E-07 3.67E-07

2.36E-06 6.40E-07
5.29E>06 1.08E>05

1.37E-04
5.03E.051.17E-04

5.05E-05
e.90E-06 1.60E-05

1.81E-07 3.67E-07 8.S5E-08 2.99E-08 3.47E-09 1»43E‘O6 3.69E-07Total; 3.51 E-08

MLE construction outdoor alr\c scale

EPC
Q Central 

EPC
0 North 

EPC 
(mg/m*)

Dioxin (b)
2,3,7,8-TCDD-TEQ

NC
1.43E-09
NC

6.22E-10
NCOPC
NCOPC
NC 

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

PCBs (b)
Total PCBs

NCOPC
1.57E-09 
NCOPC
5.41E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
1.79E-09
NCOPC

6.89E.07
7.88E-07

NCOPC 
NCOPC
NCOPC 
NCOPC 
6.Q6E-08 
NCOPC 
NC 

NCOPC 
NCOPC 
NCOPC

ENSR International 
Page 2 of 2

NCOPC 
7.44E-10 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NC 

NCOPC

EPC
Q North 

EPC 
(mgW|

Notes;
- Not a constituent of potential concern In this area/medlum.
EPC * Exposure Point Concentration.
NC • N dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/msdium.
MLE-Most Likely Exposure.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCOD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration. 
VOCs - Volatile Organic Compounds.

August 31,2003 
Revision 0

NC
2.03E-03
NC

8.45E-04
5.64E-03 
NC
NC 
NC 
NC 
NC

4.66E-07
7.07E-07
8.26E-05
7.36E-07

NC
1.60E-09 
NCOPC 
NCOPC 
2.98E-0a 
NCOPC 
NC 
NC 
NC 
NC

4.97E-05
4.21E-05
1.55E-07
1.28E.D5

NCOPC
2.43E-09 
NCOPC
2.00E-09
NCOPC
NCOPC
NCOPC
NCOPC
NC 

NCOPC

TABLE
CARCINOGENIC ASSESSMENT 
INHALATION OF
EXCAVATION AIR FROM SOIL 
CONSTRUCTIONAJTILJTY WORKER - MLE

Reference 
Risk(per 
mg/m^)

P
EPC 

(mgfm^>

________ 0 
EPC 

(mgfm^l

Metals (b) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury
Nickel

Q South 
EPC

NCOPC
NCOPC 

NC
NCOPC 

NC
NCOPC 
NCOPC
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p

HQHQ HQHQ HQ HQ HQ

2.90E-04

2.30E-041.10E-03 1.20E-03

1.10E-023.90E-01

8.70E-02

2.30E+00 2.4OE+OO

1.47E-06

2.28E-O76.76E-08

1.58E-08

1.27E-085.11E-08

1.26E-06

1.14E.09 2.35E-098.74E-09

2.09E.08 2.63E-07

4.21E-09 7.96E-09 2.04E.081.17E-06 7.53E-09 2.07E-08

1.12E-08
2.26E-09

1.30E-06
2.80E.06

3.92E-06 9.76E-08 2.14E-06 6.88E-06

MLE construction outdoor airtnc scale

EPC

NCOPC
NC

NCOPC

1.12E-06
1.55E-07

NCOPC
NCOPC
NCOPC

2.04E-07
7.50E-08

NCOPC
NCOPC
NCOPC

2.80E-03
3.50E-03

1.70E-04
2.30E-02

2.34E-07
1.38E-06

7.40E-08
7.91E-08
7.07E«08

NCOPC 
NCOPC
NC

NCOPC 
NCOPC
NC

9.12E-0e
2.47E.07

7.02E.07
3.98E-07

2.03E-07
2.34E-06
1.82E.07

1.70E-07
3.63E’O9

NCOPC
NCOPC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC 
NC

NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC

NCOPC
NCOPC
NC

NCOPC 
NCOPC 
NCOPC

NC
NCOPC
NCOPC
NCOPC

TABLE
POTENTIAL HAZARD QUOTIENT 
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - MLE

2.77E-07
1.73E-07
1.90E-07

5.50E-08
7.60E-08
3.04E-08
4.72E-08
0.77E-O9

1.706-01
1.606-01

NCOPC
NCOPC
NCOPC
NCOPC
1.86E-01
8.84E-02
NCOPC
NCOPC
1.28E-02
NCOPC
7.17E-03
NCOPC
7.66E-01

8.30E-02
4.10E-01
6.30E-03

1.28E-07
1.17E-07
1.10E-06
2.47E-07

1.48E.O5
3.56E-O7
3.82E-06
1.44E-06

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC

3.346-08
3.35E-O0
4.39E-08

3.55E-08
4J0E-08
4.25E-0e

1.306-04
7.40E-04
2.70E.04
1.20E.03
5.60E-03
1.10E-04

6.80E-09
7.64E-08
1.64E-08

Herbicides (b) 
MCPA 
MCPP 
Pentacblorophenol

1.70E.04
7.20E-03
5.80E.03
2.60E-02
1.10E-03

emational 
Page 1 of 2

0 North 
EPC

August 31,2003 
Revision 0

SVOCs (b)
1.2- DichIorobenzene
1.3- DichIorobenzene
1.4- DichIorobenzene 
2.4,6-Trichlorophenol
2.4- Dichlorophenol
2-Chlorophenol 
2-MelhyInephthalene 
2-Ni(roaniline
4-Nitroaniline 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzoibjfluoranthene 
bis(2-Chloroelhyl)ether 
bis(2-Etbylhexyl)phthalate 
Dibenzo(a,h)anlhracono 
Hexachlorobenzene 
Naphthalene 
Nitrobenzene

1.29E-07
1.166-06
1.78E-07
1.39E-07
1.59E-07

NCOPC 
NCOPC 
4.62E-0d
NC 

NCOPC 
NCOPC 
NCOPC 
1.11E-05 
NCOPC 
NC 
NC 
NC 

NCOPC 
NCOPC 
NC 

NCOPC 
NCOPC 
NCOPC

7.10E-03
2.30E-02

NCOPC 
NCOPC 
NCOPC
NCOPC
1.21 E-03
NCOPC
NCOPC
NCOPC 
2.33E-04
1.27E-03
NCOPC
3.01 E-04 
1.22E-02

NC 
NCOPC
NCOPC

NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC 
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
2.52E-04
NCOPC
NCOPC
NCOPC
3.61 E-04
NCOPC
6.67E-03
3.19E-05
2.89E-02

NCOPC
NCOPC
NC

NCOPC
NCOPC 
NCOPC
NC

NCOPC 
NCOPC
NC

1.51E.07 
4.41E-06
1.96E.05
2.24E-06

NCOPC
NCOPC 
NCOPC 
NCOPC 
NC

NCOPC 
NC

NCOPC 
NC

NCOPC

1.206-03
5.80E-03
4.20E-04
4.40E-02
5.60E-03
4.20E-02

NCOPC 
NC 
NC

NCOPC
NC

NCOPC
NC
NC 
NC 

NCOPC

NC 
NC
NC
NC 
NC

NCOPC
NC

NCOPC
NC
NC

Pesticides (b)
4,4'-DDE 
4,4'-DDT 
Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
Dieldrin 
gamma-BHC (Lindane) 
Heptachlor 
Heptachlor Epoxide

NC
6.71E+00

NC
1.10E-02 
1.106*00 
5.53E-01 
6.57E-0t
1.09E-02
3.28E-02 
5.53E-02 
8.24E-02
9.39E-01 
3.29E-01

NCOPC 
NCOPC
NC

NCOPC
NCOPC
NC
NC 
NC
NC 
NC

4.96E-06
1.386-06
2.06E-05
9.21E-O7
3.91E-07
3.66E.07
6.85E-08

1.02E.06
1.23E-06
1.32E-07
3.69E-08
4.35E-07

7.60E-02
2.30E-01

NCOPC
NCOPC
NCOPC 
NCOPC
8.33E-02
1.27E-01
NCOPC
9.07E-04
1.35E-02
3.48E-04
NCOPC
NCOPC
7.89E-01

2.44E-06 
1.46E-08
1.57E-07
NC 

NCOPC 
NCOPC 
5.44E-05 
2.27E-04
1.706-04
NC 
NC 
NC 
NC 

NCOPC 
NC
NC 

1.21E-05
4.06E-06

3.20E-04
3.70E-02

NCOPC 
NCOPC
6.02E-08 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NC 

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC

NCOPC
1.95E-03
NCOPC 
NCOPC
1.32E.03
NCOPC 
NCOPC 
NCOPC
9.20E-05
1.936-04
NCOPC
1.606-04
7.56E-03

NCOPC 
NCOPC 
NCOPC 
NC 
NC 

NCOPC 
NCOPC 
3.75E-05 
NCOPC 
NC 
NC 
NC 

NCOPC 
NCOPC 
NC 

NCOPC 
NCOPC 
NCOPC

8.10E-02
3.40E-05
e.80E-02

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NC
NC
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NC
4.97E-03
NC

NCOPC
1.32E-03
3.09E-03
7.23E-05
NCOPC
5.58E-06
3.98E-04
4.78E-04
2.44E-02
3.62E-04

NCOPC 
NCOPC
6.20E-09 
NC 
NC
NC 

NCOPC 
1.50E-05 
2.03E-06 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
7.69E-06
6.56E-06

2.60E-02
5.40E-04
6.40E-03

3.02E-06
5.96E-08

NCOPC
NCOPC
NCOPC
2.74E-04
5.92E-04
3.54E-03
NCOPC
1.316-05
1.90E-04 
2.32E-05
3.63E-03 
5.26E-03
1.38E-02

NCOPC 
8.35E-09 
9.62E-08
NC 

NCOPC 
NCOPC
NCOPC 
2.13E-05
9.57E-06 

NC 
NC
NC 

NCOPC 
NC
NC

NCOPC
1.38E-05 
NCOPC

Constituent_____________
VOCs(ar
1.1.2- Tri^loroethano
1.2- Dichloroethane
1.2- DichIoroethene (total)
4-Methyl-2-penianone (MIBK) 
Benzene
Chlorobenzene 
Chlorofomi 
Dlchloromethane 
Ethylbenzene 
Telrachloroethene 
Toluene
Trichloroethylene 
Xylenes, Total

R
. EPC EPC 

(mg/m^)

1.65E-01
4.1 IE-02 
4.1 IE-02 

NC 
NC 
NC

1.106+01
1.64E+02
8.24E+00 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

1.106*01
1.65E+01

Q South 
EPC 

(mgZm^) I

Reference 
HQ (per 
mg/m*)

Q Central 
EPC 

(nig/m^)

0
EPC 

(mg/m^)

Q North 
EPC 

(mg/m^) I



HQ HQ HQ HQ HQHQ HQ

NC 1..HE-07 NC 3.39E.07 NC 2.47E-06 NC 1.05E-05 NCNC 4.18E-06 NC 1.07E-04 NC 2.67E-07 NC 1.76E-06

NC NC 1.29E.10 NCNC 3.e5E-10 NC 1.95E-08 NC NC 3.14E-10 1.45E-10 NC 7.89E-11 2.80E-10 NC1.70E-11

8.33E.07 3.67E-071.20E-06 7.76E.07

2.36E-06 6.40E-07
5.29E<06 1.08E-05

1.37E-04
1.17E-04 6.03E-05

5.05E-05
1.50E-059.90E-06

1.6aE-Q2 I 3.09E-d21.02E*00 1.S2E-02 3.32E-02 6.S7E-02 3.6BE-02Total HI; I.OSEfOO

MLE cons Jldoor airtnc scale

NCOPC
NC

NCOPC
NCOPC
NCOPC
NC 

NCOPC
3.32E-02 
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Q South EPC I 
I

NCOPC
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC
1.65E-03
NCOPC

NCOPC
NCOPC 
NCOPC
NCOPC
3.53E-03
NCOPC 
NC 

NCOPC 
NCOPC
NCOPC

NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC

6.89E-07
7.88E.07

4.97E-05
4.21 E-05
1.55E-07
1.28E-05

Dioxin (b)
2.3.7.8-TCDD.TEQ

Q North 
EPC I 

| |

ENSR Inlemalional 
Page 2 of 2

NC
NC

NCOPC 
NCOPC
1.74E-03
NCOPC
NC 

2.77E-02
1.6gE*05
NC

NC 
NC

5.54E-03
NC 

NCOPC 
NCOPC 
NC 

NCOPC
NCOPC 
NCOPC

Noles:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
Hl - Hazard Index.
HQ - Hazard Quotient.
NC • No dosa-response value.
NCOPC- Not calculated because not a constituent of potential concern in this area/medium. 
MLE • Most Likely Exposure.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Telrachlorodibenzo*p>dioxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

R
EPC 

(mgfm^l HQ

. TABLE
POTENTIAL HAZARD QUOTIENT 
INHALATION OF 
EXCAVATION AIR FROM SOIL 
CONSTRUCTION/UTILITY WORKER - MLE

NCOPC 
NC

NCOPC
NC 

NCOPC 
NCOPC
NCOPC 
NCOPC
1.08E-03
NCOPC

0 
EPC 

(mg/m’l

NC 
NC

6.71E+01 
NC

3.2eE+O2
NC 
NC 

6.58E+02
1.10E+02 

NC

4.66E-07
7.07E-07
8.26E*05
7.36E-07

O North 
EPC 

(mg/m^) I

P
EPC EPC 

(mg/m’l

131,2003
tevision 0

Constltu^
PCB3(b) 
Total PCBs

Reference
HQ (per 
mg/m*)

Metals (b) 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury
Nickel

Q Central 
EPC 

(nig/m^t



ENSR International

Receptors Evaluated:

IReceptor: MLE Constructlon/Utility Workei

Units

MLE construction groundwater\assum

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER-MLE 
INCIDENTAL INGESTION AND DERMAL CONTACT 

FALLOW GROUNDWATER AND LEACHATE

MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker

Calculated
Value

August 31.2003 
Revision 0

I
Water Ingestion Rate MLE Construction/Utility Worker
Skin Exposed MLE Construction/Utility Worker
Body Weight MLE Construction/Utility Worker
Exposure Time (dermal route only) MLE Construction/Utility Worker 
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor (dermal route only)

0.005
3339 
70
1 
5 
1
1
70
0.001

SAUGET AREA 2 RI/FS
MLE

(l/day)
(cm’)

(kg) 
(hr/day)
(days)/365 (days) = 1.37E-02 
(yrs)/70(yrs) = 1.43E-02
(yrs)/1 (yrs) = 1.00E+00
(years)
(l/cm’)

iAssumed
iValiie



Is

!sPssui ti S 3
5 S S S
o d C4 d

tu U> UJ UJ Ul
S S S

«- C< (M «-' dd d

S9?S9°
SSS sg

C* N "Td d N d d d

til u 3 3
S s S g

to (A£'

sSSSgsggss^g? 
Ul U1 U1 LU U1 111
in o (S (N a O)
® r ® f*: T ■».’T V <0 © V

?ggSg?Sg?99S?Ill III ul uj lu til

2 2 z B 5 z
9

= =SS ggg
to’ **• to **

S?HHo g g g g 
S S 5 ”5:32s

??g?sgsssgggs§gs?
©C4'-'-©'-©0<^^uj^(.^^0©© t.:

------SSg SI' r

'ISII'II------ i" '1111111”!------III _ 2 Z ’"

!}i^
ggggggggggggggggg*♦****** + + ** + ****
UJUJUJllJUJtllUILlJlllUJUlUJUJUJLIJUJUJ11-

-
= §E

I S

hidlHhitsSSSsSgc^S I,1.8 Ih iglhil
£ «■* A a 3 S> X

€

IHIII<!h I S j I

£

I

i
119 

s 
t*:

I
I 

I ?? S 
§ » i ?,

g

g
g s

”1
d

1
I

llg
g
W

i

I

?i?
sis

S??|Sg
O O g g B i

???!??
Ul UJ LU LU UJ
® ° T ® T

g 
Q

llilh I

o

I I 9 
Ul UJ

^oooo®oo22feo^
UJ ('• "I ••• •'•

i? J 
d d <

? 9 9 I 9 9
UJ UJ Ul Ul UJ

5 z z 5 s

“J

K 
K 

s

° ° 9 9 9 9 g g g g g g 
P> « « © ’T w;

SI9 
Iff

ll¥
d

1
2

ss§sssgs§ssss **+**«****** +
UJUJUJUJUJUJUJUJUJUIUJUJtU
g g g g g g g g g g g g g

s 
i^Q 
S -r:-!-.

?llllll|sgS5??gSg
U W U lU u

d r: r: ’T • .

?gg|g|g^S?“SSggSO 
Ui UJ UJ Ul UJ Ul
S 2 2 2 S g
d d d d

I I I
III tjj UJ UJ lU UJ

T ? § g g §

g|ffS|1? 
UJ UJ t
s s !

CM •

S99I99
UJ ul Ul lit Ul
5 5 S
•» 9- - 9  ̂ -•

UJ UJ m Ul UJ Ul
s s s s s s

O
UJs

9IIISIII99I999ISI
Ul UJ UJ Ul Ul UJ
S « ?! 2 S
le ei -■

Still

s o 
g g g 
:5S

1 « 
s 

^iO
111} 
MP 

£ 
s = S s 
l&l £ . S 3 “• 

P< 
his 
H»' 
MilII

!l

p
fpHl

Z

111-
JlfMI= dl I 

£ E g 1 
M in E

9llllll|S?gSgS§§g
111 Ul Ul Ul ul UJ
£ ?!?!?! S f:

§
z Ul

ih
K J

iHiiOll 
35s|i

iii

?lllisgsss?<?
s g ssg g

d d d CM d

SSSSS^SS^S^g^
UJUIUlUIUIUJUIUIUIUIUIUIULiggSKSSSSSSSSS

Igg$l?§S|?
UJ UJ UJ UJ Ul Uf

SlllllllSgggggggg 
ul Ul Ul Ul UJ UJo o o o o o

ss^ggg 
UJ UJ UJ Ul Ul

S S S
CM CM <-: d

g^ISS5$
2 S S S 9 S
O) 9-’ to d "T

i §  
<00

M! 
= I 
»> f9 

UJ

Ip £ 0: g 
«5

111III o|

Ip s? s

p'
IhS =«j{- s
Hi n< = £

I i 
£ EEInoHill

?llll9ll 99 9S9 
III UJ “*
lt> a CM CM © ©
© 9- ® to V
"T MT d d 9-:



MHJfUjilJI Iliii
o

ISO

3 He = Hl** + ****** + ** §sssgsssss§s

????§§?§§§-?

HHIIJhll
?????555?5g?

s?s

IF

wu

g

III

a
o

o

3) |.-

S S C S 2 2

SI
I

z

I rt
31

z
o
ii2e

M

N

5?§?g?§?ggg?

K> s

?55ggg?§§g^?
W

?s

i m
8

o 
S « 
S

o?
|i

4b

8

OS
§

q a>

lio 
^ih

tH
hll

m
s

Hr

hl
S " ! 

? 
3- 
® o

J
!h

pO
os 
0> (b 

- 3 5

I
8

Ihhi°s!5

Hsia

a HI
I 
? 
a. 
ILi 

■ •?

S. sg
o

?
g

I
<1 
M S 
2. § 
M "

??§?§?§§§§§§



Risk RiskConstituent Risk Risk

2.15E+00

2.10E-01

2.00E-02

1.10E+01

1/OE+OO

1.10E+03

2.50E-03 1.35E-02

3.20E-03

MLE com groundwateAc scale

________O
EPC (mg/L)

________R
EPC (mg/L)

1.20E-03
2.70E-03
3.00E-03

3.80E-01
3.20E-01

4.70E-02
8.25E-02

ENSR Inlemalional 
Page 1 of 2

1.60E-03
1.10E-03

NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC 
1.31E-07 
9.01E-09
NCOPC
9.82E-10 
4.97E-07
3.89E-08
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

9.20E-01
1.70E+00

3.30E-01
2.60E-01 
6.40E-01 
4.20E+00 
7.00E-01

5.70E-01
8.00E-02
3.80E+00

NCOPC 
7.35E-10
NCOPC
NCOPC 
NCOPC 
NCOPC

1.25E+01
1.70E+02
2.40E-01 
7.90E+00
1.55E+01
1.60E+00 
9.30E+00 
1.07E+00

7.50E-01
1.40E+00
4.25E-01
1.15E+00

1.20E+00
1.30E+00
8.05E+00

1.EOE+OO
3.P0E+01 
2.10E+01
1.E0E+02

2.10E-01
2.00E-01
1.90E-01

2.00E-02
2.I0E-01

_____Leachate 
_______ Q 
EPC (mg/L) ~1

2.88E-07
5.88E-08
4.97E-07
NCOPC
5.27E-09
1.10E-07

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT 
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - MLE

3.20E+01
6.e0E+00
1.S0E+00
2.C0E+OO

Pesticides
4,4'-DDT 
beta-BHC 
Dieldrin
Endrin Ketone 
gamma-BHC (Lindane)
Heptachlor

4.80E+00
4.20E+01
1.EOE+O1

VOCs
1.2- Dlchloroethane
1.2- Dichloroethen9 (total)
2-Bulanone (MEK)
4-Methyl-2-penlanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform 
Chloromethane
DIchloromethane
Tetrachloroelhene 
Toluene 
Trichloroethylene

SVOCs
2.4,6-Trichlorophenol
2.4- Dlchlorophenol
2.4- Dimelhylphenol
2-Chlorophenol
2- Nilroaniline
3- Melhylphenol/4-Methylphenol
4- Chloroaniline
4-Nilroaniline 
Benzo(a)pyrene 
Benzo(b)8uoranthene
Benzo(g,h,l)poryleno 
Benzo(k)nuoranthene 
Dibenzo(a,h)anlhracene
lndeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
Phenol

5.00E+01
1.30E+01
7.P0E+00

_____ Shallow
O-AA-O-1-16

EPC (mg/L)

5.29E-09
NC
NC 
NC
NC 
NC
NC
NC 

8.19E-05 
8.19E-06

NC
8.19E-07 
1.84E-04
1.30E-05

NC
NC 
NC

2.01E-09
NC 

NCOPC 
NC 
NC 
NC 
NC 
NC 

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 

NC
NC 
NC

1.24E-08 
NCOPC
NCOPC

NC
NC 

2.75E-09 
NC

NCOPC
NCOPC 

2.86E-11 
2.06E-08 
NCOPC 
1.31E-09

NCOPC 
3.97E-09
NCOPC 

NC 
NCOPC
NCOPC

5.77E-09
NC 
NC
NC
NC

6.47E-09
NC
NC

6.91E-10
6.09E-10
2.50E-07

NC 
6.53E-08

1.37E-06
2.94E-07
2.61E-06

NC
1.88E-07
5.25E-07

NCOPC 
NCOPC
NCOPC

NC
NCOPC 
5.95E-09

NC
NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

6.61E-08
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
■NCOPC

NC 
. NC 
NC

2.89E-07
NC 
NC

NCOPC
NC

4.40E-08 
NC
NC

NCOPC 
1.16E-09 
8.23E-06
NC 

9.80E-06

NCOPC 
NCOPC 
NCOPC

NC
NCOPC 

NC
NC
NC

NCOPC
NCOPC

NC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC

NC

n,2003
ivision 0

Reference
Risk 

(per mg/L)



I

Constituent Risk Risk Risk Risk

3.80E+00

1.46E-05 NCOPC 5.49E-02 8.02E-07 1.04E-03 1.52E-08 3.98E+00 5.82E-05

3.53E+00 2.43E-06 NCOPC 3.14E-06NCOPC 6.87E-07 1.11E-05

1.60E-02
7.00E-02

1.80E+001.80E+01

3.10E-01
3.70E-03

7.45E+00

Total: S.79E-07 3.81 E-06 3.48E-06

!

MLE construction groundwateric scale

________0
EPC (mg/L)

________R
EPC (mg/L)

ENSR International 
Page 2 of 2

NC
2.32E-08

NC 
NC
NC
NC
NC
NC
NC 
NC 
NC 
NC

1.90E-02
4.10E+00

NCOPC
NCOPC
NCOPC

4.80E-01
9.30E-01
7.80E-01

9.65E+01
4.60E+00

2.60E+02
1.30E-02
1.80E+00
1.20E-01
3.Q0E-01
9.!IOE+O1

3.10E-02
6.00E-01
2.60E+00

Leachate 
________Q
EPC (mg/L) ~i

TABLE 
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT 
SHALLOW GROUNDWATER AND LEACHATE 
CONSTRUCTION/UTILITY WORKER - MLE

8.86E-05

Dioxin
2,3.7,8-TCDD-TEQ

August 31,2003 
Revision 0

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEO - Telrachlorodihenzo-p-dloxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

____ Shallow
O-AA-O-1-16

EPC (mg/L)

NC
NC 

5.69E-07

NC
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NC

NCOPC 
NCOPC 
NC

NCOPC
NC 

NCOPC

NCOPC
NCOPC
NC
NC
NC

NCOPC
NC 
NC 
NC 
NC 
NC 
NC

NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC
NC

NCOPC 
NCOPC
NC

NCOPC 
NCOPC

NC 
NC 

7.30E-07

NCOPC 
1.62E-09
NCOPC
NCOPC 
NCOPC 
NC
NC

NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC 
NC

3.36E-06

PCBS
Total PCBs

Reference
Risk 

(per mg/L)

Herbicides
2,4,5-T
2,4-D
Pentachlorophenol

Metals 
Antimony 
Arsenic
Beryllium 
Chromium 
Cobalt . 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium
Zinc
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Hazard
Index-

Constrtuenl

S.10E-04 5.10E-04 4.89E-O2 2.5SE+01 2.S6E*011 7.10E-0i 2.00E-05 9.78E>07 9.78E.071.00E+00 1.1

1.40E400 NA NA NA NA NA NC1.00E+00 NA NA NA NA

MLE conslnjctiongroundwalerVioncancer

PCBs 
Total PCBs

1
1
1
1
1 

NA
5
2
1
1 
1

1.6

6.7
1

100
40

1 
NA
10

13.7
77

1
10

3.03

9.78E-07
9.78E-07
9.78E-07
0.78E-07
9.78E-07

NA
9.7eE-O7 
1.96E-06
9.78E.07
0.78E-07
9.78E-07
1.57E-06

9.78E-07
9.78E-07
9.78E-07 
9.78E-07
9.78E.07

NA
9.7eE.O7 
1.96E-0e
9.78E-07 
9.78E-07 
9.78E-07 
1.57E-06

ENSR International 
Page 2 of 2

SAUGET AREA 2 R(/FS
NONCARCINOGENIC ASSESSMENT 
INCIDENTAL INGESTION AND DERMAL CONTACT 
SHALLOW GROUNDWATER AND LEACHATE 
CONSTRUCTIONflJTILITY WORKER - MLE

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00.
1.00E+00
1.0DE+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

August 31.2003 
Revision 0

Dioxin
2.3.7.8-TCDD-TEQ

1.60E-04
1.60E-04
1.60E-04
6.67E-04
4.00E-04

(i)
1.60E-04 
1.67E-03
5.45E-05
1.60E-04
1.60E-04
6.00E-04

4.00E-04
3.00E-04
2.00E-03
3.00E-03
2.00E*02

NA
2.40E-02
3.00E*04
2.00E.02
6.67E-05 
7.00E.03
3.00E-01

7.00E-07 2.45E-03 
1.0SE*07 3.26E-03
1.05E-0S 4.89E-04 
1.74E>05 3.2eE>04
2.61 E-07 4.89E-05

NA NA
1.05E>06 4.08E-05 
1.49E-05 6.52E-03 
2.74E-06 4.89E-0S 
1.05E-07 1.47E-02
1.0SE*0d 1.40E-04
1.19E>00 5.22E-08

7.00E-07 
1.05E.07
1.05E-05 
1.74E-05
2.61 E-07 

NA 
1.05E-06 
1.49E-05 
2.74E-06 
1.05E-07
1.05E-06 
1.19E>06

1.75E.03 4.20E-03 
3.4eE-04 3.61E*03 
S.23E-03 S.72E-03 
5.6ie*03 6.14E-03
1.31E-05 6.20E.05

NA NC 
4.36E-05 e.43E.05 
4.98E-02 5.64E-02 
1.37E>04 1.e6E-04
1.57E>03 1.62E-02
1.49E-04 2.89E-04 
3.9eE*06 6.18E>00

Total 
Hazard 

Index

Metals
Antimony 
Arsenic 
Beryllium 
Ctiromium 
Coban
Lead 
Manganese 
Mercury 
Nickel
Thallium 
Vanadium
Zinc

Unit Oral • Waler Dermal > Water 
Concentration Absorption

In Groundwater Adjustment 
(mg/I)Factor

Dermal Oral Chronic Chronic
Absorption Permeability Reference ADDIng Average AODder Average Hazard
Adjustment Constant Dose MLEConstruclion/Ulility Worker DailyOose-lng. MLEConMruction/Utility Worker Daily Dose-Der. Index-

Factor (cm/hr) (mg/kg-day)_________________ (mg/kg-day) (mgZkg-day)_________________ (mg/kg-day) (nrtg/kg-day) Ingestion Dermal Contact



HQConstituent HQ HQ HQ

2.22E-04 2.15E+00

2.10E-01

2.00E-02

1.I0E+01

1.40E+00

1.I0E+03

2.50E-03 1.35E-02

3.20E-03

I

groundwatertnc scaleMLE con

________O 
EPC (mg/L)

5.70E-01 
8.00E-02
3.80E+00

9.20E-01
1.70E+00

3.80E-01
3.20E-01

4.:)0E+00
4.20E+01
1.80E+01

2.30E-02
2.t0E-01

ENSR International 
Page 1 of 2

NCOPC
NCOPC 
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3.30E-01
2.60E-01 
6.40E-01 
4.20E+00 
7.00E-01

NCOPC
NCOPC
NCOPC
7.32E-06
NCOPC
6.95E-03
2.36E-03
NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC

NCOPC
9.53E-05
NCOPC 
NCOPC
NCOPC 
NCOPC

1.25E+01
1.70E+02
2.40E-01
7.90E+00
1.55E+01
1.60E+00
9.39E+00
1.07E+00

7.50E-01
1.40E+00
4.25E-01
1.15E+00

4.70E-02
8.25E-02

4.77E-04
NCOPC
NCOPC
2.61 E-05 
1.89E-05
3.21E-03 
1.66E-03
NCOPC 
NCOPC 
4.45E-06 
2.67E-04
NCOPC 
7.62E-04

NCOPC
5.14E-04 
NCOPC
1.22E-04
NCOPC
NCOPC

5.00E+01
1.30E+01 
7.90E+00

3.20E+01
6.aOE+00
1.30E+00
2.00E+00

1.90E+00
3.30E+01
2.10E+01
1.50E+02

2.10E-91
2.aOE-01
1.90E-01

TABLE 
POTENTIAL HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT 
SHALLOW GROUNDWATER AND LEACHATE 
CONSTRUCTION/UTILITY WORKER - MLE

1.20E+00
1.30E+00
8.05E+00

1.60E-03
1.10E-03

Pesticides
4,4'-DDT 
beta-BHC 
Dieldrin 
Endrin Ketone 
gamma-BHC (Lindane) 
Heptachlor

Leachate 
________Q
EPC (mg/L) ~

SVOCs
2,4,6-Trichlorophenol
2.4- Dlchlorophenol
2.4- Dimethylphonol
2-Chlorophenol
2- Nilroanillne
3- Methylphenol/4-Melhylphenol
4- Chloroaniline
4-Nitroaniline 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Benzo(g,h.l)perylene 
Benzo(k)nuoranlhene 
Dibenzo(a,h)anlhracene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Nitrobenzene 
Phenol

VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene 
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromethane 
Telrachloroelhene 
Toluene 
Trichloroethylene

_____ Shallow
O-AA-0-1-16

EPC (mgIL)

4.21E+00 
9.07E-01 
1.29E-64
1.29E-B2

NC 
2.40E-04 
1.19E-02 
9.68E-04
NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
2.76E-03 
1.44E-02 
1.23E-04

NCOPC
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC
NCOPC
NC
NC

NCOPC
NC
NC
NC

NCOPC 
NCOPC 
NCOPC

1.1 IE-02 
4.88E-03 
2.23E-05
NCOPC 
4.32E-04 
5.14E-02 
1.80E-03 
1.36E-03 
NCOPC 
1.80E-04 
1.07E-01
3.19E-03
5.72E+00

3.36E-01 
5.34E-03 
5.39E-04 
1.63E-03

NC
1.50E-04
1.28E-03 
9.05E-04

NC 
NC 

1.16E-01
NC
NC
NC 

2.30E-03 
1.11E-02 
1.52E-05

5.64E-01
3.81E-02
2.29E-01
3.81E-02
3.3BE-02
1.63E-02

1.28E-01
1.71E-03
NCOPC 
5.39E-04

NC
9.62E-05 
5.37E-03 
6.33E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
1.31E-03 
8.84E-04 
5.79E-05

NCOPC
NCOPC
NCOPC
1.80E-02
NCOPC
6.76E-04 
5.37E-02
1.63E-02
NCOPC
NCOPC
1.63E-01
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC 
1.6BE-O2

1.18E-01
7.62E-03
4.34E-02
NCOPC
9.45E-04
3.43E-03

31,2003
svision 0

1.20E-03
2.70E-03
3.00E-03

3.76E-04 
2.83E-06 
3.49E-05 
1.35E-05 
7.55E-03 
1.39E-03
6.79E-04

NC 
9.47E-05 
3.23E-03 
1.52E-04 
3.8 IE-02

Reference 
HQ 

(per mg/L)



Constituent HQ HQ HQ HQ

3.B0E+0O

2.56E+01 NCOPC 5.49E-02 1.40E+00 1.04E-03 2.67E-02 3.98E+00 1.02E+02

NC NCOPC NCOPC6.87E-07 NC 3.I4E-08 NC

1.60E-02
7.00E-02

1.80E+01 1.80E+00

3.10E-01
3.70E-03

7.45E+00

5.32EtOO 1.08E+02Total HI: 5.98E-04 1.56E+00

MLE cbnslrucilon groundwalertnc scale

Reference
HQ 

(permg/L)
________R
EPC (mg/L)

1.07E-04
6.50E-04
1.42E-02

1.90E-02
4.10E+00

NCOPC
NCOPC
NCOPC

4.80E-01
9.30E-01
7.80E-01

NCOPC 
NCOPC 
NCOPC
NCOPC 
NCOPC 
NCOPC 
1.52E-03
NCOPC
NCOPC 
6.01E-05
NCOPC 
NCOPC

5.14E-05
6.04E-04
1.1 IE-02

9.65E+01
4.60E+00

6.72E-05
NCOPC 
NCOPC
NCOPC
NCOPC
NCOPC
1.52E-04
NCOPC
5.77E-05
NCOPC
NCOPC
6.84E-05

3.10E-02
6.00E-01
2.fi0E+00

NCOPC
NCOPC 
1.77E-04
3.68E-03
1.61E-04
NCOPC
2.1 IE-02 
7.33E-04
3.35E-04
1.95E-03
1.04E-04 
9.09E-04

NCOPC
2.47E-03
NCOPC

TABLE
POTENTIAL HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT 
SHALLOW GROUNDWATER AND LEACHATE 
CONSTRUCTION/UTILITY WORKER - MLE

Leachate 
________Q
EPC (mgfL) ~

2..’i0E+02
1.30E-02 
1.I10E+00
1.20E-01
3.60E-01 
9.90E+01

August 31, 2003 
Revision 0

Notes:
- Not a constituent of potential concern In this area/medlum.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern In thlearea/medium. 
PCBs - Polychlorinated Biphenyls.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
VOCs - Volatile Organic Compounds.

PCBs 
Total PCBs

4.20E-03
3.61E-03 
5.72E-03 
6.14E-03
6.20E-05

NC 
8.43E-05 
5.64E-02 
1.86E-04
1.62E-02 
2.89E-04 
9.18E-06

NCOPC 
2.53E-04
NCOPC
NCOPC
NCOPC 
NC 

3.46E-04
NCOPC 
NCOPC 
NCOPC 
NCOPC 
NCOPC

NCOPC
6.27E-02
6.53E-02

Dioxin
2,3,7,8-TCDD-TEQ

ENSR international 
Page 2 of 2

Herbicides
2,4,5-T
2,4-D
Penlachlorophenol

Metals 
Antimony 
Arsenic 
Beryllium 
Chromium 
Cobalt 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc

lEasCTni
Shallow

O-AA-0-1-16
EPC (mg/L)



ENSR International

Receptors Evaluated;

Receptor: MLE Construction/Utility Worker

Units

August 31, 2003
ML! uction trench air\assum n 0

1.5
70 
8

20 
. 1 

1
70

8.00E+00
5.48E-02
1.43E-02

1.00E+00

&
Assumed

Value

MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker 
MLE Construction/Utility Worker

Calculated : 
Value i

Inhalation Rate
Body Weight 
Exposure Time 
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer) 
Lifetime

SAUGET AREA 2 RI/FS 
MLE

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER - MLE 
: INHALATION OF VOCs IN EXCAVATION TRENCH AIR

(m’ air/hour) 
(kg) 
(hrs/day) = 
(days)/365 (days) = 
(yrs)/70(yrs) =
(yrs)/1 (yrs) = 
(years)



ENSR International

Unit

MLE construction trench aWcancer

1 
NA 
NA 
NA 
NA 

1
NA 

0.66
1
1
1

NA 
1

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OFVOCs IN
EXCAVATION TRENCH AIR
CONSTRUCTION/UTILITY WORKER - MLE

August 31, 2003 
Revision 0

Constituent
VOCs
1,2-Dichloroethane
1,2-Dichloroethane (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dlchloromethane
Tetrachloroethene
Toluene
Trichloroethylene

Inhalation
Concentration Absorption 

In Air Adjustment 
(mg/m^ air) Factor

Lifetime
Average Excess Lifetime 

Cancer Risk - 
Inhalation

9.10E-02
NA
NA
NA
NA 

7.70E-03
NA 

8.05E-02 
6.30E-03
1.65E-03 
2.10E-02

NA 
4.00E-01

1.22E-05
NC
NC 
NC
NC

1.03E-06
NC 

7.13E-06 
8.45E-07 
2.21E-07 
2.82E-06

NC 
5.37E-05

1.34E-04
NA
NA 
NA
NA 

1.34E-04
NA 

8.86E-05 
1.34E-04 
1.34E-04 
1.34E-04

NA 
1.34E-04

1.34E-04
NA
NA 
NA
NA 

1.34E-04
NA 

8.86E-05 
1.34E-04
1.34E-04
1.34E-04

NA
1.34E-04

Inhalation
Cancer ADDinh

Slope Factor MLE Construction/Utility Worker Daily Dose - Inh. 
(mg/kg-day)' (mg/kg-day) (mg/kg-day)



ENSR International

Constituent Risk Risk Risk Risk

5.78E-02

4.51 E-03

5.16E-04

Total :|r NCOPC 2.S7E-08 7.52E-07 2.27E-04

MLE cor 1 trench air\o scale

________ 0
EPC (mg/m^)

2.49E-02
4.24E-02

1.42E-03
1.99E-03

1.35E+00
3.86E-01
1.69E-01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

_____ Leachate 
________QEPC (mg/m") ~f

TABLE
POTENTIAL CARCINOGENIC RISK 
CONSTRUCTION/UTILITY WORKER - MLE 
EXCAVATION TRENCH AIR

R
EPC (mgZm^)

Notes:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
VOCs - Volatile Organic Compounds.

VOCs
1.2- DichIoroelhane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromethane
Tetraohloroethene 
Toluene
Trichloroethylene

_______ Shallow
O-AA-O-1-16

EPC (mgfm^)

1.31E-02
2.98E-02 6.81E-01

1.84E-01
3.25E-02
5.48E-02

1.22E-05
NC 
NC 
NC
NC

1.03E-06
NC

7.13E-06 
8.45E-07
2.21 E-07 
2.82E-06

NC 
5.37E-05

NCOPC
NCOPC
NCOPC

NC
NCOPC

2.57E-08
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

5.76E-02
7.95E-01
5.22E-01
3.87E+00

1.64E-05
NC
NC

NCOPC
NC

1.90E-07
NC

3.91E-07
NCOPC 
1.27E-08 
2.24E-06

NC 
2.08E-04

7.06E-07
NCOPC 
NCOPC

NC
NC

1.19E-08
NC

NCOPC
NCOPC 
3.15E-10 
5.60E-09
NCOPC 
2.77E-08

1,2003
vision 0

Reference 
Risk 

(per mg/m’)

■ 1.15E-02
2.37E-02
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Inhalation

Index -

MLE construction trench aiiAnoncancer

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1,00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF VOCs IN
EXCAVATION TRENCH AIR
CONSTRUCTION/UTILITY WORKER - MLE

1 
NA

1
1 

NA
1
1
1
1
1
1
1
1

August 31, 2003 
Revision 0

Constituent_____________
VOCs
1.2- Dichloroethane
1.2- Dlchloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
DIchloromethane
Tetrachloroethene
Toluene
Trichloroethylene

•»

Unit Inhalation
Concentration Absorption Reference 

In Air Adjustment 
(mgfm^alr) Factor (mg/kg-day)

5.00E-03
NA 

1.00E+00 
3.00E+00

NA 
3.00E-02 
6.00E-02 
5.00E-02 
9.00E-02 
3.00E+00 
6.00E-01 
4.00E-01 
4.00E-02

9.39E-03
NA 

9.39E-03 
9.39E-03

NA 
9.39E-03 
9.39E-03 
9.39E-03 
9.39E-03 
9.39E-03 
9.39E-03 
9.39E-03 
9.39E-03

9.39E-03 1.88E+00
NA NC 

g.39E-03 9.39E-03 
9.39E-03 3.13E-03

NA NC 
9.39E-03 3.13E-01 
9.39E-03 1.57E-01 
9.39E-03 1.88E-01 
9.39E-03 1.04E-01 
9.39E-03 3.13E-03 
9.39E-03 1.57E-02 
9.39E-03 2.35E-02 
9.39E-03 2.35E-01

Chronic
ADDinh Average Hazard

Dose MLE Constructlon/Utility Worker Daily Dose-lnh
(mg/kg-day) (mg/kg-day) Inhalation
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EPC (mgtm^) HQ HQ HQConstituent

5.78E-02

4.51 E-03

5.16E-04

Total HI: NCOPC 1.45E-02 1.17E-01 3.E4E+00

MLE con I trench alrlnc scale

Reference 
HQ 

(per mgZm^)
________O
EPC (mg/m^)

________R
EPC (mgfm^)

1.35E+00
3.86E-01
1.69E-01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC 
NCOPC
1.41E-05
NCOPC
7.eOE-03
6.65E-03
NCOPC
NCOPC 
NCOPC
NCOPC 
NCOPC
NCOPC

1.42E-03
1.99E-03

1.09E-01
NCOPC 
NCOPC 
5.04E-05
NC

3.60E-03 
4.50E-03
NCOPC
NCOPC 
4.46E-06
3.1 IE-05
NCOPC
1.21E-04

TABLE
POTENTIAL HAZARD QUOTIENT
CONSTRUCTION/UTILITY WORKER - MLE 
EXCAVATION TRENCH AIR

______ Leachate 
_________ Q 
EPC (mg/m^)

Notes:
- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
VOCs - Volatile Organic Compounds.

VOCs
1.2- Dichloroethane
1.2- Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene 
Chlorobenzene 
Chloroform 
Chloromethane 
Dichloromethane 
Tetrachloroethene 
Toluene
Trichloroethylene

Shallow 
O-AA-O-1-16

HQ

2.49E-02
4.24E-02

1.61E-02
2.98E-02
1.15E-02
2.87E-02

5.76E-02
7.95E-01 
5.22E-01
3.87E+00

6.81E-01
1.84E-01
3.25E-02
5.48E-02

2.53E+00
NC 

1.59E-03
NCOPC

NC 
5.77E-02 
5.08E-03 
1.03E-02 
NCOPC 
1.80E-04 
1.25E-02 
1.23E-02 
9.09E-01

1.88E+00
NC 

9.39E-03 
3.13E-03

NC 
3.13E-01 
1.S7E-01 
1.88E-01 
1.04E-01
3.13E-03
1.57E-02 
2.35E-02 
2.35E-01

4,2003
Vision 0
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Revision 0

Sauget Area 2 
HHRA - RI/FS
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Receptors Evaluated

RME Recreational Fisherleceptor:

=
I Units

 

RME rec fisher sedlmenhassum

Assumed
Value

Sediment Ingestion Rate
Sediment on Skin
Skin Exposed 
Body Weight 
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor

6.03E-02
4.29E-01
1.00E+00

RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher

ASSUMPTIONS FOR RECREATIONAL FISHER ■ RME 
INCIDENTIAL INGESTION AND DERMAL CONTACT SEDIMENT

August 31, 2003 
Revision 0

100
1

6934 
70
22
30
30
70

1.00E-06

SAUGET AREA 2 RI/FS
RME

1
(mg soil/day) 
(mg/cm^) 
(cm’)

(kg) 
(days)/365(days) = 
(years)/70(years) = 
(yrs)/30(yrs) = 
(years) 
(kg/mg)

Caicui’atod I 
Value ;
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1.606*00 3.766*08 8.736*09 8.736*09 6.666*06 1.316*083.416*00 0.3 0.001 3.786-08 6.976*08

Total; 5.666*08 1.316*06 6.976*08

RME r sedlmenticancer

SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - RME

August 31, 2003 
onO

Constituent 
Metals 
Arsenic

Oral - Soil Dermal * Soil Oral Liretlme Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

In Sediment Adjustment Adjustment Slope Factor RME Recreational Fisher Daily Dose*lng. RME Recreational Fisher Daliy Dose-Der. Cancer Risk- Cancer Risk- Excess Lifetime
(mg/kg) Factor Factor (mg/kg-day)' (mg/kg-day) (mgfkg-day) (mg/kg-day) (mg/kg-day) Ingestion Dermal Contact Cancer Risk
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Oral - Soil Dermal - Soil

3.41 E+00 0.3 3.00E-04 8.81E-08 8.81E-08 2.04E-08 2.04E-0S 2.94E-04 e.79E-O5 3.62E-040.001

Total; 2.94E-04 6.79E-05 3.62E-04

RME rec flsher sedlmenttnoncancer

SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - RME

August 31,2003 
Revision 0

In Sediment Adjustment Adjustment
(mgZkg) Factor Factor (mgfitg-day)

Total 
Hazard 

IndexConsUtu^
Metals
Arsenic

Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average Hazard Hazard

Dose RME Recreational Fisher Dally Dose-lng. RME RecreaUoral Fisher Dally Dose-Der. Index- Index-
(mg/kg-day) (mgfkg-day)(mg/kg-day) (mg/kg-day) Ingestion Dermal Contact
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Receptors Evaluated:

RME RecreationalI FisherReceptor: =

Units

!

■ iher surface water\assumRMF

0.01
6934 
70
1 
22 
30 
30 
70
0.001

ASSUMPTIONS FOR RECREATIONAL FISHER - RME 
INCIDENTAL INGESTION AND DERMAL CONTACT OF 

SURFACE WATER

RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher

Wafer Ingestion Rate
Skin Exposed
Body Weight
Exposure Time (dermal route only) 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor (dermal route only)

August 31, 2003 
F • • i0

iAssumad
sValue

SAUGET AREA 2 RI/FS
RME

(l/day)
(cm’)

(kg)
(hr/day)
(days)/365 (days) = 6.03E-02 
(yrs)/70(yrs) = 4.29E-01
(yrs)/30(yrs) = 1.00E+00
(years)
(l/cm’)

Cai’ciilated 1 
Value i
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RME rec fisher surface wateiAcancer

NA
NA

NA
NA

NA
NA

NA
NA

0)i.eOE-04

1.00E+00
1.00E+00

1.00E+00
1.00E*00

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA 
NA

NA 
NA

NA 
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

Herbicides
MCPA
MCPP

NA
NA

2.31E*02
1.55E-02

NA
NA

NA
NA

NA
NA

NA 
NA

NA
NA

NA
NA

NA
NA

NA
NA

NC
NC

NC
NC

NC
NC

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT 
INCIDENTAL INGESTION AND DERMAL CONTACT OF
SURFACE WATER
RECREATIONAL FISHER • RME

August 31,2003 
Revision 0

Constituent
SVOCs
2,4«Dichlorophenol
4-Chloroaniline

1.00E+00
1,00E+00

2.30E-02
e.33E>03

Metals
Lead
Manganese

Unit Oral * Water Dermal • Waler 
Concentration Absorption 

In Groundwater Adjustment

Dermal Oral Lifetime Lifetime
Absorption Permeability Cancer ADDIng Average ADDder Average Excess Lifetime Excess Lifetime Total
Adjustment Constant Slope Factor RME Recreational Fisher Daily Dose-lng. RME Recreational Fisher Daily Dose-Der. Cancer Risk- Cancer Risk- Excess Lifetime

Factor (cm/hr) (mg/kg-day)'* (mg/kg-day) (mg/kg-day) (mg/Xg-day) (mg/kg-day) Ingestion Dermal Contact Cancer Risk
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Risk Risk

NCNC

Al
surface water\c scaleRME re

NC
NC

NC 
NC

NC 
NC

NCOPC
NCOPC

3.10E-02
5.30E-02

NCOPC
NCOPC

NC
NC

NC 
NC

Reference Risk 
(per mg/L)

1.40E-02
4.60E-01

8.95E-03
1.90E-02

NCOPC
NCOPC

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT OF
SURFACE WATER
RECREATIONAL FISHER - RME

NC 
NC

Herbicides
MCPA
MCPP

Notes:
- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.

Pond (Site Q)
EPC (mg/L)

_______River
EPC (mg/L) |~Con3tltuent___

SVOCs
2,4-Dichlorophenol
4-Chloroaniline

1,2003
zision 0

Metals
Lead
Manganese

Total:!
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Dermal
Hazard

Constituent (mg/1)

5.00E-04
1.00E-03

RUE rec fisher surface wateAnoncancer

NA
1

1
1

NA
8.61 E'O6

NA 
8.61E*06

NA
9.55E>06

NA NA 
9.55E-08 3.59E>04

0)
1.60E-04

NA NC 
3.98E-04 7.57E-04

Adjustment 
Factor

NA
2.40E-02

e.61E-06
8.61E-06

1.37E-04
3.78E-05

1.38E-04
9.31E>05

SVOCe
2,4-Dlchlorophenol
4-ChloroBniIine

1.00E+00
1.00E+00

1.00E+00
1.00E+00

1
1

1
1

NA
10

1
1

2.30E-02
6.33E-03

3.00E-03
4.00E-03

6.61E-06
8.61 E-06

6.61E-06
6.61E-06

6.61E-06
6.61 E-08

1.37E-04 2.87E^3
3.78E-05 2.15E-03

4.58E*02 4.e6E-02
9.44E>03 1.16E>02

2.76E'O1 2.93E'O1 
9.31E-02 1.02E-01

SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT OF
SURFACE WATER
RECREATIONAL FISHER ■ RME

August 31.2003 
Revision 0

Constant 
(cm/hr) (mg/kg-day)

1.00E+OD
1.00E+00

1.38E-O4 1.72E-02
9.31E>O5 8.61 E.03

2.31E'O2
1.56E-02

Total 
Index- Hazard 

Index

Herbicides
MCPA 
MCPP

Unit Oral-Water Dermal - Water 
Concentration Absorption 

In Groundwater Adjustment 
Factor

Metals
Lead 
Manganese

Oral Chronic Chronic
Absorption Permeability Reference . ADOIng Average ADDder Average Hazard

Dose RME Recreational Fisher Daily Dose-lng. RME Recreational Fisher Daily Dose-Der. Index-
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HQConstituent HQ

Total HI: 3.48E-04 1.S1E-02

Al
surface waterXnc scaleRME re

2.93E-01
1,02E-01

1.40E-02
4.60E-01

NCOPC
NCOPC

NCOPC
NCOPC

8.95E-03
1.90E-02

4.35E-04
2.21 E-04

9.09E-03
5.39E-03

TABLE
POTENTIAL HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT OF
SURFACE WATER
RECREATIONAL FISHER - RME

Reference HQ 
(per mg/L)

3.10E-02
5.30E-02

NCOPC 
NCOPC

4.86E-02
1.16E-02

Herbicides
MCPA
MCPP

Notes;
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.

SVOCs
2,4-Dichlorophenol
4-Chloroaniline

Pond (Site Q)
EPC (mg/L)

River 
£PCJmg/L)^

NC 
7.57E-04

NC
3.48E-04

Metals
Lead 
Manganese

1,2003
zision 0
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Receptors Evaluated:

[Receptor: RME Recreational Fisher

RME rec fisher lngestion\assum

RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher 
RME Recreational Fisher

ASSUMPTIONS FOR RECREATIONAL FISHER - RME 
INGESTION OF FISH 

'Caicui'ated'l
Value I

Fish Ingestion Rate
Body Weight 
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer) 
Lifetime

I

August 31, 2003 
Revision 0

Assumed
Value Unitsi

SAUGET AREA 2 RI/FS
RME

0.003 (kg fish/day)
70 (kg)

36I5 (days)/ 365 (days) = 1 .OOE+00
30 (yrs)/70 (yrs) = 4.29E-01
30 (yrs)/30 (yrs) = 1.00E+00
70 (years)

I
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Cancer Risk

4.90E-C51.00E+00 1 2.00E+00 4.90E-05 9.80E-05

1.00E+00 1 1.50E+05 4.90E-05 4.90E-C5 7.35E+00

RM sher tngestion\cancer

1.00E+00
1.00E+00

1 
NA

1
1
1
1
1

7.30E-01
7.30E+00
1.40E-02
7.30E+00

4.90E-05
4,90E-05
4.90E-05
4.90E-05
4.g0E-05

4.90E-05
4.90E-05
4.90E-05
4.90E-05

Dioxin
2,3,7,8-TCDD-TEQ

1.00E+00
1.00E+00
1.00E+00
1.00E+00

1
1
1
1

3.58E-05
3.58E-04
6.86E-07
3.58E-04

7.35E-05
NC

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

3.40E-01
3.40E-01
3.50E-01
1.80E+00
1.60E+01

4.90E-C5
4.90E-C5
4.90E-C5
4.90E-05
4.90E-05

SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INGESTION OF FISH
RECREATIONAL FISHER - RME

Metals 
Arsenic
Mercury

Pesticides
4,4'-DDE
4,4'-DDT 
alpha-Chlordane
beta-BHC
Dieldrin

Constituent___________
SVOCs
Benzo(a)anthracene
Benzo(a)pyrene 
bls(2-Ethylhexyl)phthalate
Dibenzo(a,h)anthracene

August 31, 2003 
P—'-‘-n 0

1.50E+00
NA

4.90E-C5
NC

1.67E-05
1.67E-05
1.71E-05
8.82E-05
7.84E-04

PCBs
Total PCBs

4.90E-05
NA

4.gOE-O5
4.90E-05
4.90E-05
4.90E-05

Oral-Diet Oral Lifetime
Fish Fillet Absorption Cancer ADDing Average

Concentration Adjustment Slope Factor RME Recreational Fisher Dally Dose Excess Lifetime 
(mg/kg) Factor (mg/kg-day)''(mg/kg-day) (mg/kg-day)
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Constituent

1.70E-02

8.10E-03 1.00E-01

9.80E-05 NCOPC NCOPC NCOPC 3.87E+00 3.79E-04 1.00E+01 9.80E-04

7.35E+00 7.39E-07 4.57E-06 3.36E-05 1.84E-055.43E-06 6.25E-07 4.59E-06 3.84E-06 2.82E-05 1.35E-04

4.59E-06 4.02E-05 S.49E-04 1.45E-03Total; S.43E-0e

RME rec fisher Ingestiontc scale

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

8.20E-01
7.10E-02

7.35E-05
NG

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

2.83E-07
NCOPC
NCOPC
NCOPC
6.35E-06

3.60E-01
1.00E-02

7.80E-01
2.50E-01

NCOPC
6.00E-06
1.71E-07
NCOPC
7.84E-05

NCOPC
NCOPC
NCOPC
NCOPC

1.40E-01
1.80E-01
5.00E-01
1.40E-01

3.30E-01
1.60E-02
1.70E-02
1.90E-01

5.01 E-06
6.44E-05
3.43E-07
5.01 E-05

Reference Risk 
(per mg/kg)

TABLE
POTENTIAL CARCINOGENIC RISK
SAUGET AREA 2 RI/FS 
RECREATIONAL FISHER - RME 
INGESTION OF FISH

Metals
Arsenic
Mercury

Dioxin
2,3.7,8-TCDD-TEQ

Pond (Site Q) 
Carp Fillet

SVOCs
Benzo(a)anthracene 
Benzo(a)pyrene 
bis(2-Ethylhexyl)phthalate 
Dibenzo(a,h)anthracene

Pesticides 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
bela-BHC 
Dieldrin

August 31, 2003 
Revision 0

Notes:
- Not a constituent of potential concern in this area/medium.
DDA - Downstream Discharge Area (Mississippi River).
EPC - Exposure Point Concentration. .
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
PCBs - Polychlorinated Biphenyls.
PDA - Plume Discharge Area (Mississippi River).
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
UDA - Upstream Discharge Area (Mississippi River).

1.67E-05
1.67E-05
1.71 E-05 
8.82E-05
7.84E-04

5.73E-05
NC

3.58E-05
3.58E-04
6.86E-07
3.58E-04

NCOPC
5.50E-06
2.74E-07
1.50E-06
1.49E-04

6.02E-05
NC

PCBs
Total PCBs

———— ,
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ADDing

1.00E+00 1 2.00E-05 1.14E-04 1.14E-04 5.71 E+00

1.00E+00 NA NA NA NC NC

Sher ingestion\noncancerRM

1
2

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1.00E+00
1.00E+00

3.00E-04
3.00E-04

2.29E-01
2.29E-01
2.29E-01
3.81E-01
2.29E+00

3.81E-01
7.62E-01

NA 
NA

1
NA

1
1
1
1
1

1.14E-04
1.14E-04
1.14E-04
1.14E-04
1.14E-04

5.00E-04
5.00E-04
5.00E-04
3.00E-04
5.00E-05

1.14E-04
1.14E-04
1.14E-04
1.14E-04
1.14E-04

SAUGET AREA 2 RI/FS 
POTENTIAL HAZARD INDEX 
INGESTION OF FISH
RECREATIONAL FISHER - RME

Dioxin
2,3,7,8-TCDD-TEQ

1.00E+00
1.00E+00
1.00E+00
1.00E+00

Metals
Arsenic
Mercury

Pesticides
4,4'-DDE
4,4'-DDT 
alpha-Chlordane
beta-BHC
Dieldrin

August 31, 2003 
r 10

Constituent___________
SVOCs
Benzo(a)anthracene 
Benzo(a)pyreno 
bis(2-Ethylhexyl)phthalate
Dibenzo(a,h)anthracene

PCBs
Total PCBs

1.14E-04
2.29E-04

1.14E-04
2,29E-04

NA
NA 

2.00E-02 
NA

NA
NA 

1.14E-04 
NA

NC
NC 

1.14E-04 
NC

NC
NC

5.71 E-03 
NC

Oral - Diet 
Fish Fillet Absorption 

Concentration Adjustment 
(mg/kg) Factor

Oral Lifetime
Reference ADDing Average

Dose RME Recreational Fisher Daily Dose Excess Lifetime 
(mg/kg-day)(mg/kg-day) (mg/kg-day) Hazard Index
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/
Constituent EPC (mg/kg)HQ HQ EPC (mg/kg)

1.70E-02

1.00E-018.10E-03

5.71 E+00 NCOPC NCOPC 3.87E+00 2.21 E+01 1.00E+01 5.71 E+01NCOPC

NC 7.39E-07 NC 6.25E-07 NC 4.57E-0B NC 3.84E-06 NC 1.84E-05 NC

Total HI: NC NC 2.24E-02 2.29E+01 S.80E+01

RME rec fisher Ingestionlnc scale

3.81E-01
7.62E-01

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

3.89E03
NCOPC
NCOPC
NCOPC
1.85E02

NCOPC
NCOPC

3.60E-01
1.00E-02

NCOPC
NCOPC
NCOPC
NCOPC

Reference HQ 
(per mg/kg)

3.12E-01
5.41E-02

2.29E-01
2.29E-01
2.29E-01
3.81E-01
2.29E+00

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

7.80E-01
2.50E-01

2.97E-01
1.90E-01

8.20E-01
7.10E-02

1.40E-01
1.80E-01
5.00E-01
1.40E-01

3.30E-01
1.60E-02
1.70E-02
1.90E-01

Pond (Site Q)
Black Bullhead Fillet

HQ

Pond (Site Q)
Carp Fillet__

HQ

Dioxin
2.3,7,8-TCDD-TEQ

TABLE
POTENTIAL HAZARD INDEX
SAUGET AREA 2 RI/FS 
RECREATIONAL FISHER - RME 
INGESTION OF FISH

August 31, 2003 
Revision 0

Metals
Arsenic
Mercury

SVOCs
Benzo(a)anthracene 
Benzo(a)pyrene 
bls(2-Ethylhexyl)phthalate
Dibenzc(a,h)anthracene

Notes;
- Not a constituent of potential concern in this area/medium.
DDA - Downstream Discharge Area (Mississippi River).
EPC - Exposure Point Concentration.
HI - Hazard Index,
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
PDA - Plume Discharge Area (Mississippi River).
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dloxin Toxic Equivalents Concentration.
UDA - Upstream Discharge Area (Mississippi River).

PDA
Buffalo Fillet 

EPC (mg/kg)

Pesticides
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
beta-BHC 
Dieldrin

NCOPC
7.54E-02
3.66E-03
6.48E-03
4.34E-01

NC
NC

2.86E-03
NC

DDA
Buffalo Fillet 

EPC (mg/kg)

NC
NC

5.71 E-03
NC

NCOPC
8.23E-02
2.29E-03
NCOPC 

2.29E-01

UDA
Buffalo Flllot_ 

hq'

PCBs
Total PCBs
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Receptors Evaluated

Receptor: MLE Recreational Fishei

Units

(.

MLE her sedimenftassum

Sediment Ingestion Rate 
Sediment on Skin 
Skin Exposed 
Body Weight 
Exposure Frequency 
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor

MLE Recreational Fisher 
MLE Recreational Fisher 
MLE Recreational Fisher 
MLE Recreational Fisher 
MLE Recreational Fisher 
MLE Recreational Fisher 
MLE Recreational Fisher

50
1

6934
70

3
9
9

70
1.00E-06

8.22E-03
1.29E-01
1.00E+00

Calculated :
Value

Assumed
Value

ASSUMPTIONS FOR RECREATIONAL FISHER - MLE 
INCIDENTIAL INGESTION AND DERMAL CONTACT SEDIMENT I

August 31,2003
F ■ lO

I

SAUGET AREA 2 RI/FS 
MLE 

(mg soil/day) 
(mg/cm^) 
(cm’) 

(kg) 
(days)/365(days) = 
(years)/70(years) = 
(yrs)/9(yrs) = 
(years) 
(kg/mg)
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Total

2.90E+00 0.3 0.001 1.50E+00 6.68E-10 6.5BE-10 3.04E-10 3.04E'10 9.87 E-10 4.56E-10 1.44E-09

Total; 9.e7E-10 4.56E-10 1.44E-09

I

MLE rec fisher sedlmenUcancer

SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT 
SEDIMENT
RECREATIONAL FISHER - MLE

August 31, 2003 
Revision 0

Constituent 
Metals 
Arsenic

Oral - Soil Dermal - Soil Ora] Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDIng Average ADDder Average Excess Lifetime Excess Lifetime

In Sediment Adjustment Adjustment Slope Factor MLE Recreational Fisher Daily Dose-lng. MLE Recreational Fisher Daily Do3e>Der. Cancer Risk- Cancer Risk- Excess Lifetime
(mg/kg) Factor______Factor (mg/kg-day)'___________(mgZkg-day) (mg/kg-day)___________ (mg/kg-day) ^^^(mgfl(g-da>j______ lngBStlonJDennal^ontact__CanCTrRI^



J
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Oral

2.J6E-09 2.36E-09 1.71E-052.90E+00 0.3 0.001 3.00E-04 5.12E-09 5.12E-09 7.88E-06 2.49E-05

 Total: 1.71E-057.B8E-06 2.49E-05

MLE ir sedlmenftnoncancer

SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - MLE

August 31. 2003 
>n 0

Total 
Hazard 

Index

Chronic Chronic
ADDIng Average AODder Average Hazard Hazard

Dose MLE Recreational Fisher Dally Dose-lng. MLE Recreational Fisher Dally Dose-Dor. Index - Index -
(mgZkg-day) (ntg/kg-day) (mgZhg-day) (mg/hg-day) Ingestion Dential ContactConstituent

Metals
Arsenic

Oral - Soil Dermal - Soil
Concentration Absorption Absorption Reference 

In Sediment Adjustment Adjustment
(mg/kg) Factor Factor (mg/Rg-day)



ENSR International

Receptors Evaluated:

MLE Recreational Fisherleceptor: =

Units

I

MLE rec fisher surface water\assum

lAssumed
i Value

MLE Recreational Fisher 
MLE Recreational Fisher 
MLE Recreational Fisher- 
MLE Recreational Fisher 
MLE Recreational Fisher 
MLE Recreational Fisher 
MLE Recreational Fisher

ASSUMPTIONS FOR RECREATIONAL FISHER - MLE 
INCIDENTAL INGESTION AND DERMAL CONTACT 

 SURFACE WATER

Water Ingestion Rafe
Skin Exposed
Body Weight
Exposure Time (dermal route only)
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer) 
Lifetime
Unit Conversion Factor (dermal route only)

August 31,2003 
Revision 0

!

0.005
6934 
70
1 
3 
g 
9 
70
0.001

SAUGET AREA 2 RI/FS 
MLE ___________

(yrs)/70 (yrs) = 
(yrs)/9(yrs) = 
(years) 
(l/cm’)

(l/day)
(cm’)

(kg)
(hr/day)
(days)/365 (days) = 8.22E-03

1.29E-01
1.00E+00

Cai'culated ! 
Value j
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Constituent (mg/kg-day)

 

A-

MLEr irface waleAcancer

NC
NC

NA
NA

NC
NC

'*003
)rt0

(0
1.80E-04

NA
NA

NA
NA

2.31E>02
1.56E.02

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA 
NA

NA
NA

NA
NA

NA
NA

NA 
NA

NA 
NA

NA
NA

NA 
NA

NC
NC

1.00E400
1.00E+00

l.OOE+00
tOOE+OO

1.D0E+00
1.00E+00

NA
NA

NA
NA

NA
NA

NA
NA

NA 
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

SAUGET AREA 2 Ri/FS 
CARCINOGENIC ASSESSMENT 
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE WATER
RECREATIONAL FISHER - MLE

8VOC9
2,4-DIchlorophenol
4-ChloroBnlline

Adjustment 
Factor

2.30E>02
6.33E>03

Metals
Lead
Manganese

Herbicides
MCPA
MCPP

Concentration Absorption 
In Groundwaler Adjustment 

(mgjl)Factor

Unil Oral-Waler Dermal "Waler Dermal Oral Lifellme Li/elime
Absorption Permeability Cancer ADDing Average ADDCer Average Excess Lifetime Excess Lifetime Total

Constant Slope Factor MLE Recreational Fisher Dally Dose-lng. MLE Recrealional Fisher Dally Dose-Der. Cancer Risk- Cancer Risk- Excess Lifetime
(cmibr) (mg/kg-day)'’ (mg/kg-day) (mg/kg-day) (mg/kg-dfey) (mg/kg-day) Ingestion Dermal Contact Cancer Risk
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Constituent Risk Risk

NC NCTotal:

MLE rec fisher surface water\c scale

NC
NC

NC
NC

NCOPC
NCOPC

NC
NC

NC
NC

NC
NC

NC
NC

1.40E-02
4.60E-01

NCOPC
NCOPC

NCOPC
NCOPC

3.10E-02
5.30E-02

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
SVOCs - Semi Volatile Organic Compounds.

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE WATER
RECREATIONAL FISHER - MLE

Herbicides
MCPA
MCPP

Reference Risk 
(per mg/L)

______ River
EPC (mg/L) ("

SVOCs
2,4-Dlchlorophenol
4-Chloroaniline

Pond (Site Q)
EPC (mg/L)

August 31,2003 
Revision 0

6.01 E-03
1.22E-02

Metals
Lead 
Manganese
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(mg/l) Factor

J

MLE Burfaca water\noncancer

NA
1

NA
5.87E-07

NA
1.30E-06

0)
1.60E-M

NA NA 
1.3OE-O0 2.45E>05

NA NC 
5.43E-05 7.87E-05

1.00E+00
1.00E400

1.00E-»00
1.00E*00

1
1

2.30E-O2
6.33E-03

3.00E-03
4.00E-03

1.88E*05
1.27E-O5

6.24E-03 6.44E-O3
1.29E-O3 1.43E-03

NA
10

1.00E+00
1.00E+00

1
1

1
1

1
1

5.00E-04
1.00E-03

5.87E-07
5.87E-07

5.87E-07
5.87E-07

5.87E-07
5.87E-O7

SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT 
INCIDENTAL INGESTION AND DERMAL CONTACT 
SURFACE WATER
RECREATIONAL FISHER - MLE

Herbicides
MCPA
MCPP

1.88E<I5 1.17E-03
1.27E-05 S.87E-O4

3.76E-O2 3.8BE>02
1.27E-O2 1.33E-O2

1.87E-05 1.96E-04 
5.15E-08 1.47E-O4

Constituent 
SVOCs
2.4-DlchlorDphenol
4-ChIoroanlllne

Unit Oral-Water Dermal-Waler 
Concentration Absorption 

In Groundwater Adjustment 
Factor

NA
5.87E-O7

1.87E-O5
5.15E-O6

NA •
2.40E-02

Hazard 
Index -

2.31E-O2
1.66E-O2

5.87E-07
5.87E-07

Annusrai . 5.003 
onO

Total 
Hazard 

Index

Metals
Lead 
Manganese

Dermal Oral Chronic Chronic
Absorption Permeability Reference ADDIng Average AODder Average Hazard
Adjustment Constant Dose MLE Recreational Fisher Daily Dose-lng. MLE Recrealonal Fisher Dally Dose-Der. Index-

(cm/hr) (mg/kg-day) (mg/kg«day) (mgffrg-day) (mg/kg-day) (mgflcg-day) Ingestion Dermal Contact
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EPC (mg/L) HQ

1.96E-03Total HI: 3.62E-05

MLE rec fisher surface watertnc scale

Pond (Site Q) 
HQ

6.44E-03
1.43E-03

3.88E-02
1.33E-02

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

Reference HQ 
(per mg/L)

1.40E-02
4.60E-01

3.10E-02
5.30E-02

1.20E-03
7.04E-04

TABLE
POTENTIAL HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE WATER
RECREATIONAL FISHER - MLE

Notes:
- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
SVOCs - Semi Volatile Organic Compounds.

August 31,2003 
Revision 0

Herbicides
MCPA
MCPP

_____ River
EPC (mg/L) '

NC
3.62E-05

6.01 E-03
1.22E-02

Constituent
SVOCs
2,4-Dichlorophenol
4-Chloroaniline

3.87E-05
1.75E-05

NC 
7.87E-05

Metals
Lead 
Manganese
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Receptors Evaluated:

MLE Recreational FisheiReceptor:

Units
s

iher ingestion\assumMLI

MLE Recreational Fisher 
MLE Recreational Fisher 
MLE Recreational Fisher 
MLE Recreational Fisher 
MLE Recreational Fisher

Assumed
Value

0.001
70

365 
g 
g

70

Calculated
Value

1.00E+00
1.2gE-01
1.00E+00

Fish Ingestion Rate
Body Weight 
Exposure Frequency
Exposure Duration (cancer) 
Exposure Duration (noncancer) 
Lifetime

ASSUMPTlbNS'FOR"RECREAT]6^^^^
INGESTION OF FISH 1

SAUGET AREA 2 RI/FS 
MLE 

August 31, 2003
I n 0

(kg flsh/day)
(kg) 
(days)/ 365 (days) = 
(yrs)/ 70 (yrs) = 
(yrs)/ 9 (yrs) = 
(years)
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ADDing

Cancer Risk

1.84E-06 1.84E-06 3.67E-061.00E+00 1 2,00E+00

1.84E-06 1.84E-06 2.76E-011.00E+00 1 1.50E+05

MLE rec fisher lngestlon\cancer

1 
NA

6.24E-07
6.24E-07
6.43E-07
3.31E-06
2.94E-05

2.76E-06
NC

1
1
1
1

1
1
1
1
1

1.84E-06
1.84E-06
1.84E-06
1.84E-06
1.84E-06

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

7.30E-01
7.30E+00
1.40E-02

7.30E+00

3.40E-01
3.40E-01
3.50E-01
1.80E+00
1.60E+01

1.84E-06
1.84E-06
1.84E-06
1.84E-06

1.84E-06
1.84E-06
1.84E-06
1.84E-06

1.84E-06
1.84E-06
1.84E-06
1.84E-06
1.84E-06

SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INGESTION OF FISH
RECREATIONAL FISHER -MLE

1.00E+00
1.00E+00

Dioxin
2.3.7,8-TCDD-TEQ

Oral 
Cancer

Metals
Arsenic 
Mercury

1.00E+00
1.00E+00
1.00E+00
1.00E+00

Pesticides
4.4’-DDE
4.4'-DDT 
alpha-Chlordane 
beta-BHC
Dieldrin

Lifetime
Average

August 31. 2003 
Revision 0

Fish Fillet 
Concentration 

(mg/kg)

1.84E-06
NC

1.34E-06
1.34E-05 
2.57E-08
1.34E-05

1.50E+00
NA

1.84E-06
NA

PCBs
Total PCBs

Oral - Diet
Absorption
Adjustment Slope Factor MLE Recreational Fisher Dally Dose Excess Lifetime

Factor (mg/kg-day)'^(mg/kg-day) (mg/kg-day)Constituent___________
SVOCs
Benzo(a)anthracene
Benzo(a)pyrene 
bIs(2-Efhylhexyl)phthalate
Dibonzo(a,h)anthraceno
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Risk RPC (mg/kg)Risk Risk Risk

1.70E-02

8.10E-03 1.00E-01

NCOPC NCOPC 3.87E+00 1.42E-05 1.00E+01 3.67E-053.67E-06 NCOPC

2.76E-01 7.39E-07 2.04E-07 5.25E-07 1.45E-07 4.57E-06 1.26E-06 3.84E-06 1.06E-06 1.84E-05 5.07E-06

1.51E-06 2.06E-0S S.44E-05Total; 2.04E-07 1.45E-07

I
NILE rec igestlon\c scale

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC 
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

3.60E-01
1.00E-02

NCOPC
NCOPC
NCOPC
NCOPC

1.40E-01
1.80E-01
5.00E-01
1.40E-01

TABLE
POTENTIAL CARCINOGENIC RISK 
SAUGET AREA 2 RI/FS 
RECREATIONAL FISHER -NILE 
INGESTION OF FISH

NCOPC
NCOPC 
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.06E-08
NCOPC
NCOPC
NCOPC
2.38E-07

7.80E-01
2.50E-01

2.15E-06
NC

3.30E-01
1.60E-02
1.70E-02
1.90E-01

8.20E-01
7.10E-02

2.26E-06
NC

1.88E-07
2.41 E-06
1.29E-08
1.88E-06

Dioxin
2,3,7,8-TCDD-TEQ

Reference Risk 
(per mg/kg)

Metals
Arsenic
Mercury

Pesticides 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
beta-BHC 
Dieldrin

Pond (Site Q) 
Carp Fillet 

EPC (mg/kg)

Notes:
- Not a constituent of potential concern in this area/medium.
DDA - Downstream Discharge Area (Mississippi River).
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
PCBs - Polychlorinated Biphenyls.
PDA - Plume Discharge Area (Mississippi River).
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
UDA- Upstream Discharge Area (Mississippi River).

UDA
Buffalo Fillet 

EPC (mg/kg)

NCOPC
2.06E-07
1.03E-08 
5.62E-08
5.58E-06

DDA
Buffalo Fillet 

EPC (mg/kg)

PCBs
Total PCBs

6.24E-07
6.24E-07
6.43E-07
3.31E-06
2.94E-05

1.34E-06
1.34E-05
2.57E-08
1.34E-05

2.76E-06
NC

NCOPC 
2.25E-07
6.43E-09
NCOPC 

2.94E-06

>1,2003
vision 0

PDA
Buffalo Fillet

EPC (mg/kg)

Pond (Site Q)
Black Bullhead Fillet 

RiskConstituent__________
SVOCs
Benzo(a)anthracene 
Benzo(a)pyrene 
bis(2-Ethylhexyl) phthalate 
Dibenzo(a,h)anthracene
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1.43E-05 1.43E-05 7.14E-011.00E+00 1 2.00E-05

1.00E+00 NA NA NA NC NC

MLE rec fisher lngestion\noncancor

1
2

1.00E+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00
1.00E+00

3.00E-04
3.00E-04

1.43E-05
1.43E-05
1.43E-05
1.43E-05
1.43E-05

1
1
1
1
1

SAUGET AREA 2 RI/FS
POTENTIAL HAZARD INDEX 
INGESTION OF FISH
RECREATIONAL FISHER -MLE

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

NA
NA

1
NA

5.00E-04
5.00E-04
5.00E-04
3.00E-04
5.00E-05

1.43E-05
2.86E-05

1.43E-05
1.43E-05
1.43E05
1.43E.05
1.43E-05

Dioxin
2.3,7.8-TCDD-TEQ

Pesticides
4,4'-DDE
4.4'-DDT 
alpha-Chlordane
beta-BHC
Dieldrin

August 31,2003
Revision 0

Fish Fillet 
Concentration 

(mg/kg)

Metals
Arsenic 
Mercury

Constituent___________
SVOCs
Benzo(a)anthracene 
Benzofajpyrene 
bis(2-Ethylhexyl)phthalate
Dibenzo(a,h)anthracene

2.86E-02
2.86E-02
2.86E-02
4.76E-02
2.86E-01

NC 
NC 

7.14E-04 
NC

PCBs
Total PCBs

NA
NA 

2.00E-02 
NA

1.43E-05
2.86E-05

NA 
NA

1.43E-05 
NA

NC
NC 

1.43E05 
NC

4.76E-02
9.52E-02

Oral - Diet 
Absorption 
Adjustment

Factor

Oral Lifetime
Reference ADDing Average

Dose MLE Recreational Fisher Daily Dose Excess Lifetime 
(mg/kg-day) (mg/kg-day) (mg/kg-day) Hazard Index
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EPC (mg/kg) HQ SPC (mg/kg) EPC (mg/kg)EPC (mg/kg)

1.70E-02

8.10E-03 1.00E-01

NCOPC NCOPC 3.87E+00 2.78E+00 1.00E+017.14E-01 NCOPC 7.14E+00

NC 7.39E-07 NC 5.25E-07 NC 4.57E-06 NC 3.84E-06 NC 1.84E-05 NC

NC I 2.80E-03 2.86E+00 7.25E+00Total HI; NC

/
MLE rec igestion\nc scale

TABLE
POTENTIAL HAZARD INDEX
SAUGET AREA 2 RI/FS 
RECREATIONAL FISHER -MLE 
INGESTION OF FISH

4.76E-02
9.52E-02

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC 
NCOPC

Pond (Site Q)
Black Bullhead Fillet

HQ

7.80E-01
2.50E-01

1.40E-01
1.80E-01
5.00E-01
1.40E-01

8.20E-01
7.10E-02

3.90E-02
6.76E-03

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC 
NCOPC
NCOPC
NCOPC

4.86E-04
NCOPC
NCOPC 
NCOPC
2.31 E-03

3.60E-01
1.00E-02

NCOPC
NCOPC
NCOPC
NCOPC

3.30E-01
1.60E-02
1.70E-02
1.90E-01

Reference HQ 
Jgermg/kgL

Pesticides 
4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
beta-BHC 
Dieldrin

Dioxin
2,3,7,8-TCDD-TEQ

Pond (Site Q) 
Carp Fillet 

HQ

Metals
Arsenic 
Mercury

Notes:
- Not a constituent of potential concern in this area/medium. 
DDA - Downstream Discharge Area (Mississippi River).
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium. 
PCBs - Polychlorinated Biphenyls.
PDA - Plume Discharge Area (Mississippi River).
SVOCs - Semi Volatile Organic Compounds.
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
UDA - Upstream Discharge Area (Mississippi River).

Constituent__________
SVOCs
Benzo(a)anfhracene 
Benzo(a)pyrene 
bis(2-Ethylhexyl)phthalate 
Dibenzo(a,h)anfhracene

2.86E-02
2.86E-02
2.86E-02
4.76E-02
2.86E-01

DDA
Buffalo Fillet 

HQ

3.71 E-02
2.38E-02

NC 
NC

7.14E-04
NC

NCOPC
1.03E-02
2.86E-04
NCOPC
2.86E-02

NC 
NC

3.57E-04 
NC

NCOPC
9.43E-03 
4.57E-04
8.10E-04
5.43E-02

PDA
Buffalo Fillet

HQ

1, 2003 
vision 0

PCBs
Total PCBs

UDA
Buffalo Fillet

EPC (mg/kg)
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APPENDIX N
TOXIC ENDPOINT ANALYSIS

The following table lists the table number of the target endpoint analysis performed for 
each receptor scenario identified as having total HI greater than 1. Target endpoint

This appendix presents the toxic endpoint analysis for the evaluation of noncarcinogenic 
total hazard indices for receptors whose total site hazard index exceeded the target 
value of 1.

In the report, a hazard quotient (HQ) is calculated for each constituent of potential 
concern (COPC) for each receptor at each exposure point. When the HQ is less than 
one, the reference dose (RfD) has not been exceeded, and no adverse noncarcinogenic 
health effects are expected. Notice that this is not a calculation of risk, per se. That is, 
the hazard quotient does not predict the probability of health effect. It simply indicates 
whether an exposure estimate is above or below a dose assumed to be unlikely to 
produce an effect. However, because the RfD has the connotation of being "acceptable" 
(i.e., unlikely to result in effects) risk management decisions may be made based on 
whether the HQ is above or below one. A total receptor-specific Hazard Index (HI) is 
calculated for each exposure pathway by summing the HQ for each individual 
constituent for that receptor. This approach accounts for the possibility that the toxicity 
of all COPCs are additive and should be regarded only as a screening assessment 
because additive toxicity may not be correct. Again, if the total HI is below one, a 
remedial response would not normally be required. If the Hl is greater than one, further 
evaluation to identify COPCs that may be additive (or otherwise interactive) in their 
toxicity should be conducted before making decisions. Such an evaluation is termed a 
toxic endpoint analysis. Toxicologically, only the HQs of chemicals having similar toxic 
endpoints can be added together to provide an HI for a given effect.
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The toxic endpoints based on oral and inhalation exposures to COPCs are presented in 
Table N-1. The toxic endpoint information in this table was identified either from the 
Integrated Risk Information System (IRIS), the Health Effects Assessment Summary 
Tables (HEAST) or the National Center for Environmental Assessment (NCEA) using the 
information on the dose-response tables (Table 4-1 for oral endpoints and Table 4-2 for 
inhalation endpoints) presented in Section 4.0 of the text. A single COPC can have more 
than one toxic endpoint. For example, the HQ for ethylbenzene is appropriately additive 
with other COPCs that have "liver effects" identified as a toxic endpoint. However, 
because the toxic endpoint for ethylbenzene Is identified as liver and kidney toxicity, the 
HQ for ethylbenzene is also added with the HQ for other COPCs exhibiting kidney 
effects.
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The results are discussed in the text in Section 6.0.
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analyses were performed for both reasonable maximum exposure (RME) and most likely 
exposure (MLE) scenarios where both had a total HI greater than 1.

Site
O
O
O
O North_____________
O North
O North
O North_____________
O North
O North
R
R
R
S
S
S
S__________________
Q Pond (Carp)
Q Pond (Carp)
Q Pond (Black Bullhead) 
Q Pond (Black Bullhead) 
Q North
Q North
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Receptor
Outdoor industrial worker 
Construction/utility worker 
Construction/utility worker 
Outdoor industrial worker 
Outdoor industrial worker 
Construction/utility worker 
Construction/utility worker 
Trespassing teenager
Trespassing teenager 
Outdoor industrial worker 
Construction/utility worker 
Construction/utility worker 
Outdoor industrial worker 
Outdoor industrial worker 
Construction/utility worker
Trespassing teenager 
Recreational fisher 
Recreational fisher 
Recreational fisher
Recreational fisher
Construction/utility worker 
Construction/utility worker

Scenario
RME 
RME 
MLE 
RME 
MLE 
RME 
MLE 
RME 
MLE 
RME 
RME 
MLE 
RME 
MLE 
RME 
RME 
RME 
MLE 
RME 
MLE 
RME 
MLE

Table
N-2 
N-3
N-4
N-5
N-6
N-7
N-8
N-9
N-10 
N-11 
N-12 
N-13
N-14
N^ 
N-16
N-17
N-18
N-19
N-20
N-21
N-22
N-23
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Constituent Total Total Ing Total Ing TotalIng Total Ing Total Ing Ing

3.89E-01 3.89E-01
2.91E-01 2.91E-01

6.32E.02 6.32E.02

1,36E-O3 1.36E-03

1.77E-011.77E-0^ 1.77E-01 1J7E-01 II 1.77E-01 1.77E-01

1.77E-01

RME Toxic Endpoint - Site O.xisSite O - RME

TABLE N-2
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - OUTDOOR INDUSTRIAL WORKER - RME SCENARIO - SITE O 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
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Notes:
Develop. - Developmental.
D/R - Dose-Response.
Ing ■ Ingestion.
Inh - Inhalation.
NA-Effect not additive.
Neuro. - Neurological.
PCBs - Polychlorinated Biphenyls.
RME * Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.
Bold values Indicate an exceedence of the target hazard Index of 1, or values that slgnitlcantly contribute to an exceedence.

VOCs 
Benzene 
Chlorobenzene 
Ethylbenzene 
Toluene
Xylenes, Total 
Pesticides
Dieldrin
PCBs_______
Total PCBs

2.25E-02
3.23E+00

Immune
Effects 

fnh

Skin • 
Effects 

fnh

2.25E-Q2
3.23E+00

Develop.
Effecte 

fnh

Eye
Effects

Inh

Liver
Effects

fnh

Neuro.
Effects

fnh



Total Total Ing Total Total Ing TotalConstituent Ing Ing Ing Ing Total

9.95E-O1
2.52E-01 2.52E.01

1.17E-02 1.17E-02

2.61 E-04 2.61E-04 2.61EO4 3.86E-07 2.61 E-04

8.22E.05 B.22E>05

1.58E-03 1.58E-03

1.60E-03 1.60E-03

6.92E-04 6.92E-O4

1.17E-O2 1.17E-02 2.61 E-04 2.52E-01 2.52E-01 B.17EO3 6.92E-04 1.44E401 1.44E-«-01

RME ’ ■^ndpolnt - Site O.xIsSIle O - RME

TABLE N-3
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - CONSTRUCTION/UTILITY WORKER - RME SCENARIO - SITE O 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

4.00E-03
1.E8E-O3
1.27E-Q2
1.eOE-Q3
9.26E-04
6.C2E-O3

4.00E-03
1.58E-03
1.27E-02
1.6QE-03
9.26E-04
6.02E-03

4.66E-03
3.2SE-O4 1.35E-01

1.42E*01

Notes:
Dec. ■ Decreased.
Develop. - Developmental.
D/R • Dose-Response.
Ing * Ingestion.
Inh - Inhalation.
NA-Effect not additive.
Neuro. - Neurological.
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semlvolatilo Organic Compounds.
VOCs - Volatile Organic Compounds.
Bold values indicate an exceedence of the target hazard Index of 1, or values that significantly contribute to an exceedence.

1.35E-01
1.42E+01
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Liver
Effects

Inh

6.33E-03
4.66E-O3
3.25E-O4

1.00E400
4.66E-03
3.25E-04

Kidney
Effects

Inh

Blood
Effects

Inh

4.66E-03
3.25E-04

VOCs_____________
Benzene___________
Chlorobenzene______
Ethylbenzene_______
Toluene___________
Xylenes, Total
SVOCs____________
1,4-Dichlorobenzene
2.4.6‘Trichlorophenol
2-NHroanillne_______
Pesticides_________
Aldrin_____________
delta-BHC__________
Dieldrin____________
gamma-BHC (Lindane) 
Heptachlor_________
Heptachlor epoxide
PCBs_____________
Total PCBs_________
Metals____________
Arsenic____________
Manganese

Develop.
Effects 

Inh

Neuro. 
Effects

Inh

Dec. Body 
Weight 

Inh



Dec.

Constituent Ing Total Ing Total Ing Total Ing Total Ing Total Ing Total

2.J'1E-O2 3.14E-FQQ 3.16E+00

1.17E-02 1.17E-02

1.15E-02 1.15E>02

2.53E400 2.53E*00 2.53E4-0Q 2.53E»00 2.53E-I-00 2.53E*00

5.05E-04 5.05E-04 5.05E-04 5.05E-04

I S.05E-041.15E-02 1.17E-02 2.53Et00 2.53E»00 2.53E400

RME Toxic Endpoint - Site O.xIsSIte O - RME

Eye
Effects

Inh
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TABLE N-a
TOXIC ENDPOINTS FOR POTENTIAL NONC. 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA2RI/FS

Immune
Effects 

Inh
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Notes:
Dec. - Decreased.
Develop. - Developmental. 
D/R * Dose-Response.
Ing - Ingestion.
Inh-Inhalation.
NA - Effect not additive.
Neuro. • Neurological.
PCBs - Polychlorinated Biphenyls. 
RME - Reasonable Maximum Exposure. 
SVOCs - Semivolatile Organic Compounds. 
VOCs - Volatile Organic Compounds.
Bold values Indicate an exceedence of the targ

Longevity
Inh •

Skin 
Effects 

Inh

Reproductive
Effects 

Inh

Vascular
Effects 

Inh
VOCs_____________
Benzene__________
Chlorobenzene______
Ethylbenzene_______
Toluene___________
Xylenes. Total_______
SVOCa___________
1.4-Dlchlorobenzene
2,4,6-Trichlorophenol
2-Nltroaniline_______
Pesticides_________
Aldrin_____________
della-BHC_________
Dieldrin____________
gamma-BHC (Lindane)
Heptachlor_________
Heptachlor epoxide
PCBs_____________
Total PCBs_________
Metals____________
Arsenic____________
Manganese



Ing Total Ing Total ±18. Total Ing Total Ing Total Ing TotalIng TotalConatHuant
VOCa
Bonzena

6.06E-04 8.84E-02 e.90E-02Chlorobenzana
2.67E-04 2.67E-04 2.67E-04 2.67E-041.28E-O2 1.28E-02Ethylbenzene

1.91E-0S 7.17E-03 7.17E-031.91E-Q5 t.91E0S 1.91E-0SToluene
7.S6E-01 7.S6E-Qt6.84E-046.84E-04Xyfenea. Total

SVOCa
3.44E0S 4.62E-08 3.44E-053.44E-0S 3.44E-0S1,4.Dichlofoben2en£

t.42E-Q3 1.42E-032.4.6 -TrichlMophanoL
1.11E-Q5 1.11E-0S2»Nitroaniline

Peallcldw
2.67E-04 2.67E-04Aldrin
t.68E04 1.68E-04 1.66E-04 1.66E-04deHa-BHC
1.39E-03 t.39E03

9.29E-05 9.29E-059.29E-0S 9.29E-05
6.66E-0S B.66E-0SHeptachlof
6.19E*04 6.19E-04Heptachlof epoxide.

PCBa
Total PCBs
Metala

2.S3E-O4 2.S3E-04Anenic
3.46E-04 3.46E-04Manganese

3.S6E-O3 9.20E-02 5.47E-04 S.47E-04 II 3.46E-04 7.63E-Ot 7.64E.0t 1.42E-03 1.42E-03 2.S3E-O4 2.53E-046.84E-04 3.44E-05 1.28E>02 1.28E-02 1.11E0S 1.nE-05 a.e4E-026.64E-04

polnl ■ Slle O.xls\o mleMLE

Kidney
tffecta

Vaaeular 
Effecta 
t rnh1~

Neuro. 
Effecta

Inh

TABLE N-4
TOXIC ENDPOINTS FOR POTENTIAL NONCARCJNOGENIC EFFECTS ■ CONSTRUCTION/UTILITY WORKER - MLE SCENARIO - SITE O 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RtIFS

Blood 
Effecta 

Inh I

Liver 
Effecta 

Inh

August 31. 2003 
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Dieldrin____________
gamma-BHC (Lindgne)
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Develop. 
Effecta 

Inh

Reproductive 
ffecte 

? I Inh I '

Total_________ _________
Notes: 
Dec. - Decreased. 
Develop. - Developmental. 
D/R-Dose-RespOfiB®. 
Ing - Ingestion. 
Inh - Inhalation. 
NA-Effect Not Additive. 
Neuro. - Neurological. 
PCBs • Polychlorinated Biphenyls. 
SVOCs - Semivolatiie Organic Compounds.
VOCs • Volatile Organic Compounds.
Bold values indicate an exceedance of the target hazard Index of l.or values that significantly contribute to an exceedence.

Dec. Body 
Weight______

Ing



Consdt^nt Ing Total Ing Total Ing Total Ing Total
VOCa

Benzene 1.45E-03 t.eSE-OI 1.68E-Q1
Chlorobenzene
Ethylbenzene
Toluene
Xylenea, Total 6.B4E-04 6.84E-04
3V0Ca
t.4-Dichlofobenzene
2.4.6.Trk;hlorophenol
2-Nitroanlline
Peatlcldea
Aldrin
delta-BHC
Dieldrin
gamma-BHC (lindane)
Heptachtor
rieptachlor epoxide
PCBo
Total PCBa 2.14E-01 2.14E-0t 2.14E-01 2.14E-01 2.14E-01 2.14E-01
Metala
Arsenic 2.53E-O4 2.53E-04
Manganese

6.84E-04 6.84E-84 2.16E-0t 1.86E-Ot 4.O2EO1 2.1SE-0t 2.15E-Ot 2.14E-0tiTotal 2.14E-01

MLE toxic endpoint - Site O.xls\o mle

Eye 
ffecto 
Inh "

ENSR INTERNATIONAL
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TABLE N-t
TOXIC ENDPOINTS FOR POTENTIAL NONC
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA2RI/FS

Skin 
ffaeta
In h I

Dee. 
Longevity 

Inh

Immune 
Effecta 

Inh

*10163: 
Dec. • Decreased. 
Develop. - Developmental. 
D/R ■ Dose-Response. 
Ing - Ingestion, 
nh - Inhalation. 

NA-Effect Not Additive. 
*Jeuro. - Neurological. 
PCBs • Polychlorinated Biphenyls. 
SVOCs - Semivolatile Organic Compounds. 
VOCs - Volatile Organic Compounds. 
3old values indicate an exceedence of the tar?



Total Ing Total Total Total Ing TotalConstituent Ing Ing Ing Total

4.11E-064.11E-06
7.43E-02 7.43E-02

-2.40£022.4OE‘O2
3.64E-04 3.64E-04 3.64E-04 3.64E-04

1.23E+00 1.23E*00

1.16E+01 1.16E+01 1.16E+01 1.16E+01

4.33E-05 4.33E-05 1.07E-01 1.07E4?t

=
2.60E-01 2.60E-01 3.64E-04 3.64E-04  1.16E*01

RMr “ • Endpoint - Site O North.xIsSIte O North - RME

 IB-X ril ■Mt- ill 

TABLE N-5
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - OUTDOOR INDUSTRIAL WORKER - RME SCENARIO - SITE O NORTH 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

Notes:
Develop. - Developmental.
D/R - Dose*Response.
Ing - Ingestion. 
Inh - Inhalation. 
NA-Effect not additive.
Neuro. ■ Neurological.
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.
Bold values Indicate an exceedence of the target hazard Index of 1. or values that significantly contribute to an exceedence.

2.58E-01
9.19E-04

2.58E-01
9.19E-04
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Skin
Effects

Inh

Develop.
Effects 

Inh

Liver
Effects

Inh

Kidney
Effects

Inh

Neuro.
Effects

Inh

Immune
Effects 

Inh
VOCs__________________
4-Melhyi-2-pentanone (MIBK)
Benzene_______________
Chlorobenzene___________
DIchlofomethane_________
Ethylbenzene____________
Teira chloroethene________
Xylenes. Total___________
PCBs ____________
Total PCBs______________
Metals_________________
Mercury



Ing Total Ing Total

4.11 E-ce 4.11E-06

1.16E+011.16E+01

I

1.16E*01 1.16g^01 4J1E-06 4.11 E»06

RMe Toxic Endpoint - Site O North.xisSite 0 North - RME
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table N-5
TOXIC ENDPOINTS FOR POTENTIAL h 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
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Notes:
Develop. - Developmental. 
D/R - Dose-Response.
Ing - Ingestion.
Inh - Inhalation.
NA - Effect not additive. 
Neuro. - Neurological. 
RGBs - Polychlorinated Biphenyls. 
RME. Reasonable Maximum Exposure. 
VOCs - Volatile Organic Compounds. 
Bold values Indicate an exceedence of th

Eye
Effects

Inh

Skeletal
Effects 

InhConstituent_____________
VOCs_________________
4-Mefhyf-2-pentanone (MIBK)
Benzene_______________
Chlorobenzene___________
DIchloromethane_________
Ethylbenzene____________
Tetrachloroelhene________
Xylenes, Total___________
PCBs__________________
Total PCBs_____________
Metals_________________
Mercury



Liver

Total ingConstituent Ing Total Ing Total Ing Total Ing Total

2.57E-06 2.67E-06
2.91 E-02 2.91 E-02

9.98E-03 9.98E-03
1.19E-04 1.19E-04 1.19E-04 1.19E-04

6.21 E’O1 5.21E.01-
7.27E+00 7.27E+00

2.71 E-05 2.71 E-05 6.45E-02 6.45E^2

9.99E-03 9.99E-03 1.09E-01 1.09E-01 1.19E-04 1.19E-04

MLF * Endpojnt - Site O North.xIsSIte O North - MLE

TABLE N-6
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENlC EFFECTS - OUTDOOR INDUSTRIAL WORKER - MLE SCENARIO - SITE O NORTH 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR INTERNATIONAL
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1.09E-01
2.42E-04

Noles:
Develop. - Developmental.
D/R * Dose-Response.
Ing - Ingestion.
Inh - Inhalation.
MLE - Most Likely Exposure.
NA - Effect not additive.
Neuro. - Neurological.
PCBs - Polychlorinated Biphenyls.
VOCs - Volatile Organic Compounds.
Bold values Indicate an exceedence of the target hazard Index of 1, or values that significantly contribute to an exceedence.

1.09E-01
2.42E-04

August 31, 2003 
" ■ • nO

Develop.
Effects 

Inh

Immune
Effects 

Inh

Neuro. 
Effects

Inh

VOCs__________________
4-Methyl-2-pentanone (MIBK)
Benzene________________
Chlorobenzene___________
Dichloromethane__________
Ethylbenzene____________
Tetrachloroethene_________
Xylenes. Total____________
PCBs__________________
Total PCBs______________
Metals________________ _
Mercury

Effects
Inh

Kidney
Effects

Inh



Skeletal

TotalConstituent Ini Total Ing Ing Total

2.57E-06 2.57E-06

7.27E+00 7.27E+007.27E400 7.27E+00

7.27E400 7.27E400 7.27E400 7.27E400 2.S7E-06 2.57E-06

MLE Toxic Endpoint - Site 0 North.xisSite O North - MLE

ENSR iNTERNATiONAL
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TABLE N-6
TOXIC ENDPOINTS FOR POTENTIAL N
HUMAN HEALTH RISK ASSESSMENT 
SAUGET AREA 2 RI/FS

Noles:
Develop. - Developmental.
D/R' Dose-Response.
Ing - Ingestion.
Inh - Inhalation.
MLE - Most Likely Exposure.
NA-Effect not additive. 
Neuro. - Neurological.
PCBs - Polychlorinated Biphenyls. 
VOCs - Volatile Organic Compounds. 
Bold values Indicate an exceedence of tht
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VOCs__________________
4-Methyl-2-pentanone (MIBK)
Benzene________________
Chlorobenzene___________
Dichloromethane

Eye
Effects 

Inh

Skin
Effects 

Inh

Ethylbenzene 
Tetrachloroelhene
Xylenes, Total
PCBs_________
Total PCBs 
Metals_________
Mercury

Effects
Inh



Ing Total Ing Total Ing Total Ing Total Total Ing Total

4.Methyt-2-pentanQne (MIBK) 4.70E-0S 4.70E4)5| t46E»05, 1.46E-05 1.46E«0S 1.46E-0S 1.46E-05 1.46E-0S
Benzene

Chlorobenzene 8,72E-03 6.48E-01 6.57E.01
Dichlofomethane 2.S0E-Q4 7.28E-03 7.S3E-03
Ethylbenzene 1.27E.03 1.27E-03 1.27E-03 1.27E»036.79E-02 6.79E-02
Tetrachloroethene 1.13E-04 1.13E-04 1.13E-04 2.21E-03 2.32E-03 2.21 E-03 2.21E-03
Xylenes. Total 3.27E-03 3.27E-03 33SE400 335E*00
SVOCa

1.2-Dichloroben2ene 1.71E-0S 1.71E-0S
1.3-Oichlorobenzene 9.86E-08222E-03, 2.22E-03 9.86E-06
t.4.P(eWofobenzene a66E-04 6.66S-041 9.86E.Q7|€.e6E’O4 6.67E.04

2.4.6»Tffehterophenol
2.4-DichlofophenQl
2»ChlorObheno<
2-M< 1.4SE.O3 1.4SE-03
2-Nitroaniltne 2.04E-03, 2.04E-03
3-MethyH}henoV4-Methylphenol 1.92EM34 1.92E-04 1.92E-Q4 1.92E-04
4^hloreanilina
4.Nitroanilir» 5.68E-02 1.6SE-03 S.84E-O2

9.S4E-O4Hexachlorobenzene 9.54E-04

Naphthalene I2.92E-03 2.92E-03I
a.63E-0bNitrobenzene S.43fc-03 3.e3fc-0S b.43t-03 S.47E-03 S.4aE-u3 j.6je-05 3.4?E.O5

Phenol 1.16E-04 1.16E4>4

Peaticldea
4.4'.DDE 1.10E-02 1.1QE^2
4.4'.PDT 1.93E-02 1.93E-02
AJdrin 2.50E-02 2.S0E»0Z|

alpha-BHC 8.32E-04 8.32E-04II 8.32E-04 8.32E-04[

t.18E-02beta-BHC 1.t8E-02
t.66E-01Dieldrin 1.66E-01I
3.30E-03 3.30E-03Heptachlpr
3.46E.02 3.46E-Q2Heptachlpr epoxide

1.03E-04 1.03E-04
2,4.0 1.21 E.03 1.21E.Q3 1.21E.03 1.21E-^3 1.21 £.03 1.21 £-03

2.21 £.02 2.21 £<12 2.21 £.02 2.21 £.02Pentachlpfophenol
PCBt
Total PCBs
MeUla
Arsenic

1.69E.02 1.69E412CadmiuiTi

Manganese 3.04E.03 3.04E.03
7.89E4)3 7.89E.03Mercury

120E4)4Thallhjfn 120E4)4

Total
Notes:

RME^MLE toxic endpoint - Site O North.xisNo north rme

Liver 
Effecta 

InhConatltuent
VOCa

August 31,2003 
Revision 0

Ndnay 
EWeeta

Inh

Blood 
Effecta 

Inh

TABLE N.7
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - CONSTRUCTlONAJriLITY WORKER - RME SCENARIO - SITE 0 NORTH
HUMAN HEALTH RISK ASSESSMENT
SAUGET area 2 RI/FS

Neuro. 
Effecta

ENSR INTERNATIONAL
1 Of3

Develop. 
Effecta 

Inh

Dee. Body 
Weight 

Inh

HerbIcidea
2.4.S.T

Dec. - Decreased. 
Develop.. Developmental. 
D/R-Oose-Response. 
Ing-Ingestion. 
Inh - Inhalation. 
NA. Effect not additive. 
Neuro. ■ Neurological. 
PCBs - Polychlorinated Biphenyls. 
RME ■ Reasonable Maximum Exposure.
SVOCs - Semivoiatile Organic Compounds.
VOCs - Volatile Organic Compounds.
Bold values indicate an exceedence of the target hazard index of 1. or values that signiFicanlly contribute to an exceedence.

j HBSBIBBHH j | BBISB EBSW BPrHB



Reproductive Vascular

Constituent Ing Total Ing Total Ing Inh Ing Total
VOCs

4.64E-01 4.81E-011.69E-02
Chlorobenzene
Diehlorofn ethane
Ethylbenzene

Tetfachloroethene
Xylenes. Total 3.27E-03 3.27E-03
SVOCs

1.2-Dichlofo^nzene
1.3»D:ehlorobenzene
1.4«Dichlorobenzene
2.4.6-Trichtorophenol 3.S7E-01 3.S7E-01
2.4.Dichlorophenol 3.41E-03 3.41 E-03
2-Chlofophenol 1 ■OaE-03 1.0eE-03
2>M( 4.38E.04 4.38E-04
2»Nitroaniline

)0l
4.Chloroaniline 1,07E-02 1.07E-02
4.Nitroanitine
Hexa chlorobenzene
Naphthalene 8.99E-0S 8.99E-05
Nnrobenzerw
Phenol

Pesticldea
4.4'.DDE
4.4-.DDT
Aldrin
alpha-BHC
beta»SHC
Dieldrin
Heptaehlor

2,4.S-T
2.4-0
Penta chlorophenol
PCBs
Total PCBs |2-85E*<I1 2.65E*01 2.85E*Oi 2.8SE*O1
Metals
Arsenic S.92E-03 5.92E-03 S.92E-03 S.92E-03
Cadmium
Manganese
Mercury 3.S4E-013.84E-01
Thallium

Total 3.S8E-01 S.92EX13 4.64E-Q1 2.94EeO1 1..07E-023.S8E.01 S.92E-03 3.27E-03 3.27E-03 S.28E-04 5.28E.04 1.07E-Q2 2.8SE*01 X85E*O1

RME.MLE toxic endpoint - Site 0 North.xls\o north rme

Dec. 
Longevity 

tinhl •

August 31.2003 
Revision 0

Hepta chlor epoxide 
Herbicides

Immuno 
Effects 

Inh

4-Wethyt<2-pentanone (MIBK)
Benzene

ENSR INTERNATIONAL
2 of 3

TABLE N-7
TOXIC ENDPOINTS FOR POTENTIAL N'
HUMAN HEALTH RISK ASSESSMENT 
SAUGET AREA2RI/FS

Spleen 
Effects______

Total

Skin 
Effecte
t lnh|

Nasal 
Effects 

Inh I

II Reproducti^ H Vascular T

ll11

Notes; 
Dec. ■ Decreased. 
Develop. - Developmental. 
D/R ■ Dose-Response. 
Ing - Ingestion, 
inh - Inhalation. 
NA - Effect not additive. 
Neuro. - Neurological. 
PCBs - Polychlorinated Biphenyls. 
RME - Reasonable Maximum Exposure. 
SVOCs - Semivolatile Organic Compound 
VOCs - Volatile Organic Compounds. 
Bold values indicate an exceedence of th«



EContituant >ng Total Total ToUI
VOCa
4>Methyt«2-pomanone (MIBK) 4.70E-05 4.7QE»0S
Benzane
Chlorobenzene

Diehloromethane
Ethylbenzene
Tetra ehlofoethene
Xylenes. Totel
SVOCa

9.62E.041.2-Dichlorobenzerw 9.62E-04
1.3-Oichlorobenzene 2.22E-03 2.22E-03
1.4»Dichloroben2ene
2.4.6-Tridilorophenol
2.4-Dichlorephenel
2-ChlQrophBnol

2-Nitroaniline
3»Methylphenol/4-Methylphenol
4.Chloroanilir>e
4-Nitroaniline

Hexachlorobenzene
Naphthalene
Nitrobenzene 5.43E-03 3.63E-0S' S.47E-03
Phenol
Peatieidea
4.4'.DDE

alpha-BHC
beta-BHC
Dialdrrn
Hepta chlor
Heptaehlor epoxide
Herbicidt
2.4.5-T

2.4-0

Pon ol
PCBa

2.85E-H)1 2.85E-K)1Total PCBs
Metala
Afsenie
Cadmium
Manganese
Meroury
Thallium

5.47E-03 4.70E-052.B5E40t 2.22E-03II 5.43E-Q3 3.63E-05 4.70E-05 NA NATotal
Notes;

RME_MLE toxic endpoint < Site 0 North.xls\o north rme

|U!.ij!.il|kWJ.kll

Ey* 
. ffeeto 

I Inh I

ENSR INTERNATIONAL 
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August 31,2003 
Revision 0

Nena 
Reported 

Ing llnhr"

Thyroid 
Effacto 

Ing IlnhF

TABLE N-7
TOXIC ENDPOINTS FOR POTENTIAL N'
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS

Ing I

4.4'-DDT
Aldrin

Dec. - Decreased. 
Develop. - Developmental. 
D/R * Dose-Response. 
Ing > Ingestion. 
Inh - Inhalation. 
NA-Effect not additive. 
Neuro. - Neurological. 
PCBs - Polychlorinated Biphenyls. 
RME - Reasonable Maximum Exposure. 
SVOCs - Semivolatila Organic Compound 
VOCs • Volatile Organic Compounds. 
Bold values indicate an exceedence of th«

Adrenal H
Etfacta _______n

tnh I ToUI

SkaleUl 
EWeete 

Inh I TquT



Neuro.
■ Effects

Total Ing Total Ing Total Ing Total TotalCenetituent Ing Inj Total

VOCs

1.41E-0S 1.41 E-OS 7.32E-06 7.32E-06 7.32E-06 7.32E-0S 7.32E-06 7.32E-064-Methy<»2-pentanone (MIBK)

Benzene

3.25E-03 1.34E-01 1.37E-O1Chlorobenzene

3.SSE-QS 9.07E-04 9.42E-04Dichlofomethane

2.78E-04 2.78E-041.35E-02 1.35E-Q2 2.78E-04 2.78E-04Ethylbenzene

1.95E-0S 3.48E-Q4 3.68E-04 3.48E-04 3.48E^41.9SE-05 1.95E-OSTetrachlofoethena

7.89E-01 7.a9E-O1Xylenes. Total 7.20E-O4 7.20E-04

SVOCe

Z44E-06 Z44E-0613-Dichlofobenzene

3.63E-04 1.46E-08 1.46E-081.3-Oichlorobenzene 3.63E-04

1.17E-04 1.17E-04 1.S7E-07 1.17E-041.4-Oiehlefobenzene 1.17E-04

2.4.6-Trichlerophenol

2.4-Diehlofophenol

2-Chlofophenol

2.66E-042»Methylnaph1halene 2.66E-04

2.27E-O4227E-042-Nrtroanilrne
I 9.62E-05 9.62E-05 9.62E-0S 9.62E-0S3-Methylpbenol/4-Methy1phenol

4-Chloroaniline

6.93E-03 1.70E-04 7.10E-034-Nitroaniline

1.49E-04 1.49E-04Hexa chlorobenzene

1.37E.031.37E-03Naphthalene

e.uoe-Oe t.j4E.O3 I.j4e-O3 4.06E-Od LSmc-vo l.34e»03 4.&6c-vo 1.34E-05t.34fc-03Nitrobenzene

5.79E-OS 5.79E-05Phenol

Peeticldoa

1.S7E-Q3 1.87E-034.4'.DDE

2.25E-03 2.2SE-034.4‘.DDT

4.CME-O3 4.04E-03Aldrin

1.10E-04 1.10E-04 1.10E-04 1.10E-P4alpha-SHC

1.43E-03 1.43E-03beta-BHC

2.14E-02 2.14E-02Dieldrin

3.74E-Q43.74E-04Heptachlor

, 5.3CE-O3 5.30E-03Heptachlor epoxide

Herbicide*

S.14E-0S S.14E-O52.4.5-T

6.04E-04 6.04E-046.04E-04 6.04E-04 6.04E-04 6.04E-042.4-0
1.1 IE-02 1.1 IE-02 l.nE-02 1.11E-02Pentachlorophenol

PCB*

Total PCBs

Metal*

Arsenic

2.7SE-03 2.7SE.03Cadmium

1.S2E-03 1.S2E-03Manganese

I.OeE-03 I.OeE-03

6.O1EU3S 6.01E-05

zsse-osIRit^ 3.S2E-04 1.80E-02 7.90E-01 7.92E-012.S3E-03 2.44E-06 1.3SE-02 1.36E-02 9.30E-03 4.00E-04 9.70E-03 S22E-02 1.35E-01 1.87E-01 1.76E-02

RME.MLE toxic endpoint - Site O North.xls\o north mle

Dee. Body 
Weight 

Inh

August 31.2003 
Revision 0

Liver 
Effect*

Inh

Meroury

Thallium

Kidney 
Effect* 

Inh

ENSR INTERNATIONAL
1 Of 3

TABLE N-8
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - CONSTRUCTION/UTILITY WORKER - MLE SCENARIO - SITE 0 NORTH 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Blood 
Effect* 

Inh

Develop. 
Effect*

Inh

Total 
t^tosT '' 

Dec. - Decreased. 
Develop. - Developmental. 
D/R - Oos^Response. 
Ing - Ingestion. 
Inh - Inhalation. 
MLE-Most Likely Exposure. 
NA-Effect not additive. 
Neuro. • Neurological. 
PCBs - Polychlorinated Biphenyls. 
SVOCs - Semivolatile Organic Compounds.
VOCs • Volatile Organic Compounds.
Bold values indicate an exceedence cf the target hazard index of 1 ■ or values that significantly contribute to an exceedence.



Constituent Ing TotalIng Total Ing Inh Total Ing Total Ing Total Ing Total
VOCa
4.Methyt-2-pentanone (MIBK>
Benzene 7.60E-03 9.11E-02 9.87E-02
Chlorobenzene
Dichloromethane
Ethylbenzene
Tetra chlofoethene
Xylenes, Total 7,20E-04 7.20E-04

SVOCs
1.2-Oichloro benzene
1.3-Dichlorobenzene
1.4-Dichloroben2ene
2.4,6-Triehlofophanol 1.41E-01 1.41E-01

1.71E»032.4-OichlorQphenol 1.71 E»03
2-Chlorophenel S.39E-O4 S.39E-O4

2-Methy1naphthalene S.44E-0S S.44E-05
2-Nitroaniline
3-Methy1phenol/4-Methylphenol
4-Chlofoaniline 5.37E-03 S.37E.03

1.21E-05 1J1E-0SNaphthalene
Nitrobenzene
Phenol

JLPesticides
4.4-.DDE
4.4'-DPT
Aldrin
alpha-BHC
beta-BHC
Dieldrin
Heptaehlor
tieptaehlor epoxide

Herbicides
2.4.$.T

2.4-0
Penta ehlofophenol
PCBs

6.89E400 6.89E-HM 6.a9E-HW 6.89E*00Totol PCBs
Metals

1.04E-03 1.04E-03Afsenie 1.04E-Q3 1.04E-03
Cadmium
Manganese

S.70E-02 S.70E-02Mercury
Thalli urn

1.42E-01 1.42E-01 1.04E-03 1.04E-03I 7.20E-04 7.20E-04 6.65E-05 6.65E-05 6.95E400 9.11E.02 7.04E*<m| 5.37E-03' S.37E-03 6.B9E*00 6.B9E*OO

RME^MLE toxic endpoint - Site O North.xls\o north mle

Immuno 
Effects 

Inh

August 31. 2003 
Revision 0

Nssal 
Effects 

Inh I

Skin 
Effects
I Inh I

ENSR INTERNATIONAL
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TABLE N-8
TOXIC ENDPOINTS FOR POTENTIAL N'
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIIFS

Reproductive 
ffects 
JnET”

Spleen

I Inh I

Vascular 
I iffects 
|Tnh| Totaf

Dee. 
Longevity 

Ing

Total 
Notes: 
Dec - Oecnased. 
Develop. - Developmental. 
D/R - Dose-Response. 
Ing * Ingestion. 
Inh - Inhalation. 
MLE - Most Likely Exposure, 
NA - Effect not additive. 
Neuro. * Neurological. 
PCBs - Polychlorinated Biphenyls. 
SVOCs - Semivolatile Organic Compound 
VOCs > Volatile Organic Compounds. 
Bold values indicate an exceedence of th<



Total Ing Total Ing Total

4-Methy|.2-pentanone (MIBK) 1.416-05 1.41E-0S
Benzene
Chlorobenzene
Dichlpfomethane
Ethylbenzene
Tetra ehloroethene
Xylenes, Total
SVOCa
1,2-pichlofebenzer>e 1.S1E-04 1.S1E-04
1.3-Dichlorobenzene 3.63E-04 3.63E-&4
1 ■4-Dichlofoben2ene
2.4.&-Trichlorophenol
2.4.Diehlofophenol
2-Chlofophenol
2-Methy<naphthalene

4-Chloroaniline
44^iboanjline
Hexaehlorobenzerw
Naphthalene

1.54C.03Nitrobenzene L54e-05 4.0oe-v6
Phenol

Penticidoa
4.4’-pDE
4.4‘.DDT
Aldrin
alpha-BHC

Hepfachlor
Hep^chlor epoxide
Herfaictdea
2.4.&.T
2,4-D

Pentnchlofophenol
PCBb

Total PCBs 6.89E*0D6.89EOO
Metal,

Afsetiie
Cadmium

6.89E*00 6.89E-HW|| 3.63E.04 3.63E-04 t.34E.O3 4.06E-06 1.34E-03 1.41E-0S 1.41E-05 NA NA

RME_MLE toxic endpoint - Site O North.xlsXo north mle

None 
Reported 

Inht

August 31.2003 
Revision 0

Adrenal 
Etfeet,

Inh

Total

Doc.. Decreased.

Skeletal 
Effeeto 

Inh

Manganese
Mercury
Thallium

TABLE N-B
TOXIC ENDPOINTS FOR POTENTIAL N'
human HEALTH RISK ASSESSMENT
SAU(5ETAREA2Rl/FS

2- Nitreaniline______________

3- Methylphenol/4-Methylphenol

ENSR INTERNATIONAL
3of3

beta-BHC
Dieldrin

Develop.. Developmental. 
D/R' Dose-Response. 
Ing-Ingestion. 
Inh - Inhalation. 
MLE. Most Likely Exposure. 
NA - Elfect not additive. 
Neuro. - Neurological. 
PCBs. Polychlorinated Biphenyls. 
SVOCs - Semivolatile Organic Compound 
VOCs - Volatile Organic Compounds. 
Bold values indicate an exceedence th<

Conethugnt 
VOCa

Thyroid 
Effect,

Tng ~ I tnhV

Eye 
Effects

Ing



Total Ing Total Ing Total Ing Total Ing TotalConstituent Ing

1.57E-07 1.57E-07
2.84E-03 2.84E-03

9.16E-04 9.ieE-04
1.39E-05 1.39E-05 1.39E-05 1.39E-05

4.71 E-02 4.71E-02

4.86E+00 4.86E400

1.65E-06 1.65E-06 4.37E-02 4.37e-02

4.71 E-029.92E-03 9.92E-03 1.39E-Q5 1.39E-05 4.71 E-02 II 4.90Et00 2.84E-03 4.91E»0Q

RM” Endpoint - Site O North.xIsSite O North - RME

ENSR INTERNATIONAL
1 Of2

TABLE N-9
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - TRESPASSING TEENAGER - RME SCENARIO - SITE O NORTH 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

9.67E-03
3.51 E-05

9.87E-03
3.51E-05

August 31,2003 
Rpulcion 0

VOCs__________________
4-Methyl-2-pentanone (MIBK)
Benzene________________
ChlOTobenzene________
Olchloromethane__________
Ethylbenzene____________
Telrachloroethene ______
Xylenes, Total____________
PCBs__________________
Total PCBs______________
Metals__________________
Mercury

Develop.
Effects 

Inh

Kidney
Effects 

Inh

Neuro.
Effects

Inh

Notes;
Develop. - Developmental.
D/R - Dose-Response.
Ing ‘ Ingestion.
Inh - Inhalation.
NA-Effect not additive.
Neuro. - Neurological.
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.
Bold values Indicate an exceedence of the target hazard Index of 1, or values that significantly contribute to an exceedence.

Immune
Effects 

Inh

Liver
Effects

Inh



Constituent Ing Total Ing Total Ing Total

1.57E-07 1.57E-07

4.86E+00 4.86E+00 4.86E+00 4.86E*00

4.86E-*-oa|f4.86E40Q 1.57E-07 1.57E-07

RME Toxic Endpoint - Site O North.xIsSite O North - RME

ENSR INTERNATIONAL
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TABLE N-S
TOXIC ENDPOINTS FOR POTENTIAL N
HUMAN HEALTH RISK ASSESSMENT 
SAUGET AREA 2 RI/FS

August 31, 2003 
Revision 0

Notes:
Develop. - Developmental.
D/R - Dose-Response.
Ing - Ingestion.
Inh - Inhalation.
NA-Effect not additive. 
Neuro. - Neurological.
PCBs - Polychlorinated Biphenyls. 
RME - Reasonable Maximum Exposure. 
VOCs - Volatile Organic Compounds. 
Bold values Indicate an exceedence of th(

VOCs__________________
4-Methyl-2-pentanone (MIBK)
Benzene________________
Chlorobenzene___________
Dlchloromethane__________
Ethylbenzene____________
Tetrachlofoethene_________
Xylenes. Total____________
PCBs__________________
Total PCBs______________
Metals__________________
Mercury

Eye
Effects 

Inh

Skin 
Effects 

Inh

Skeletal
Effects 

Inh



Ing Total Ing Total Ini Total II Total Ing TotalConstituent

6.54E-086.54E-08
7.41 E-04 7.41 E-04

2.54E-04 2.54E-04
3.03E-06 3.03E-06 3.03E-06 3.03E-06

1.33E-02 1.33E-02

1.32E+00 1.32E*00

6.8gE-07 6.e9E-07 1.10E>02 1.10E-02Mercury

1.33E-02 I 1.33E-02 7.41 E-04 I 1.33E*0Q3.03E-06 3.03E-06 1.33E*0D

Mir Endpoint - Site 0 North.xIsSile 0 North - MLE

ENSR INTERNATIONAL 
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TABLE N-10
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - TRESPASSING TEENAGER - MLE SCENARIO - SITE O NORTH 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

Develop.
Effects 

Inh

Noles:
Develop. - Developmental.
D/R - Dose-Response. 
Ing - Ingestion.
Inh - Inhalation.
MLE - Most Likely Exposure.
NA - Effect not addiUve.
Neuro. - Neurological.
PCBs - Polychlorinated Biphenyls.
VOCs - Volatile Organic Compounds.
Bold values Indicate an exceedence of the target hazard Index of 1, or values that significantly contribute to an exceedence.

2.77E-03
6.17E-06

2.77E-03
6.17E-06

VOCs__________________
4-Methyl-2-pentanone (MIBK) 
Benzene

Immune
Effects 

Inh

August 31, 2003

Kidney
Effects 

Inh

Neuro. 
Effects

Inh

Chlorobenzene
Dlchloromethane 
Ethylbenzene 
Tetrachloroethene
Xylenes. Total 
PCBs__________
Total PCBs 
Metals

Liver
Effects

Inh



Constituent Ing Total Ing ingTotal Total

6.54E-08 6.54E-08

1.32E-»Q0 1.32E+00 1.32E+00 1.32E400

I 1.32E»001.32E*00 1.32E»00 1.32E400

MLE Toxic Endpoint - Site O North.xIsSIte 0 North - MLE

TABLE N-10
TOXIC ENDPOINTS FOR POTENTIAL N 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

August 31. 2003 
Revision 0

Eye
Effects

Inh
VOCs__________________
4-Methyt-2-pentanone (MIBK)
Benzene________________
Chlorobenzene___________
Dichloromethane__________
Ethylbenzene____________
Tetrachloroethene_________
Xylenes. Total____________
PCBs__________________
Total PCBs______________
Metals__________________
Mercury

Noles:
Develop. • Developmental.
D/R - Dose-Response.
Ing - Ingestion. 
Inh - Inhalation.
MLE - Most Likely Exposure.
NA - Effect not additive.
Neuro. - Neurological. 
PCBs - Polychlorinated Biphenyls. 
VOCs - Volatile Organic Compounds. 
Bold values Indicate an exceedence of th<

ENSR INTERNATIONAL
2 of 2

Skin
Effects

Inh

Skeletal
Effects 

Inh



ENSR INTERNATIONAL

Constituent Total Ing Total Ing Total Ing Total Ing Total Ing Total

1.56E-01 1.56E^1 1.56E-01 1.56EO1 1.56E-01 1.56E-01 1.56E-01 1.56E-01
2.43E-05 2.43E-O5

1.17E-02 1.17E-02

1.19E-O31.19E-03

1.22E-05 1.22E^5
2.06E-05 2.06E-05

4.76E-03 4.76E-03 4.76E-03 4.76E-03

E 1.78E-01 9.18E-O1 1.56E-01 1.56E-01UBE-OI 1.62E-01 1.62E-01 9.18E-O1 1.17E-02 1.17E-02 1.56E-01 1.56E-01

1

RM “ Endpoint - Site R.xIsSIte R - RME

TABLE N-11
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - OUTDOOR INDUSTRIAL WORKER - RME SCENARIO - SITE R 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

Develop. 
Effect _ 

"inh r

August 31.2003 
Revision 0

1.19E»03
6.29E-08

3.26E»03
9.14E-01
1.40E-04

1.61E-02
1.19E-d3

3.26E-03
9.14E-01
1.40E-04

1.61E-02
1.19E-03

Immune 
Effects 

Inh

Skin 
Effects 

Inh I

Neuro. 
Effects 

Inh I

Kidney
Effect i_ 

Inh '

Notes:
Develop. * Developmental.
DZR * Dose-Response.
Gl - Gastrointestinal.
Ing - Ingestion.
Inh - Inhalation.
NA-Effect not additive.
Neuro, - Neurological.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.
Bold values Indicate an exceedence of the target hazard index of 1, or values that significantly contribule to an exceedence.

1.19E-03
6.29E-08

Gt 
Effect 

Inh
VOCs_________
1.2-Dichloroe thane
2-Butanone (MEK) 
Benzene_______
Chlorobenzene 
Chloroform______
Chloromethane
Dichloromethane 
Ethylbenzene 

iTetrachloroethene
Toluene________
Trichloroethylene 
Xylenes. Total

Liver 
Effects 

Inh



Neuro.I I

Constituent Total Ing Total Ing { Total Total=552= Total Ing Ing Total
VOCa

1.32E-041.13-Trichtoroethane 1.32E-04
846E*00 8.46E*<W H 2JSE-02, B46E-rtX> 8.4B&HMV-Dichlofoethane

9.8eE.O31.2»D!chlwoethene (total) 9.88E-03
2-Butanone (MEK) 4.47E-0S S.30E-03 S.35E-03

e.64E>04 8.64E-04 8.64E-04Acetone 8.64E-04
Benzene

4.27E-02 S.12E-02Chlorobenzene e.S1E-03
Z80E-03 3.48E4)2 3.76E.02 3.48E-02Chloroform 2.e0E-03 2.80E-03 3.48E-02 3.48E-02 3.48E.02
3.60E-04 6.01 E-Q4 9.61E-04Diehloromethane

2.70E-OSEthylbenzene 3.39E-0S 3.39E-0S 2.70E-05 2.70E-05 2.70E.0S
4,41 E-02 2.65E-01Tetrachloroethene 2.21E-O1 2.21E-Q1 2.21E-01 4.41E-02 4.41E-02

6.64E.03Toluene 6.64E-03 6.64E-03 6.64E-03 4.36E-02 4.36E-02
Trichloroethylene 127E*01 1.27E-H31 3.7SEHW 3.75E400
Xylenes. Total 7.44E-0S 2.30E-03 230E-037.44E4)S
SVOCo
1.4-Dichlorobenzene 3.S6E.0S 3.S6E-05 3.S6E-QS S.2BE-O8 3.S7E-05
2.4.6-Trichlorophenol
2.4-Dichlorophenol
2-Chlofophenol

9J4E-0S2-Nitroaniline 9.24E-05
3-Methvlphenol/4-Methylphenol J.3SE-03 1.35E.03 1.35E-03 1.3SE-03
»-Chloroaniline JI
4-Nitroaniline 3.30E-02 1.37E.0S 3.30E-02
Ben2o(g.h,i)pofylene 3.26E-01 3.26E-01
Naphthalene !?.13E.O4 2.13E-04
Nitrobenzene 4.63E-03 4.78E-0S 4.68E-03 4.83E-03 4.78E-05 4.88E-03 4.e3E>03 4.7eE»0S 4.e6E-03
Pherwl '3.3SE-02 3.3SE-02
Peeticldea

2.37E-014.4'.DDT 2.37E-01
1.S7E-02H1.S7E-02beta-BHC 1.S7E-02 1.S7E-O2

Dieldrin 9.10E-02 9.10E-02
gamma-BHC (Lindane) 1.89E-03 1.89E-03 1.69E^3 1.e9E-03

7.01E-03Hepta chlor 7.01 E-03
Herfaicldea
2.4.D 4.94E-Q3 4.94E-03 B 4.94E-03 4.94E-03 4.94E-03 4.a4E-03
MCPP 1.03E-02 1.03E-02
PCBe
Total PCBs
Metals
Arsenic
Beryllium
Chromium
Cobalt 3.22E.04 322E-04

Manganese 4.22E-02 4.22E-Q2
Mercury 1.S3E-02 1.S3E-02
Nickel 6.70E-04 6.70E4)4
Thallium 3.90E-03 3.90E-03
Vanadium
Zinc 1.82E-03 1.62E.03

Total S.34E-03 6.17E-02 1.54E-04 6.18E-02 133E-HM 2.18E*012.S7E-01 ZS7E-01 8.03E-OS S.42E-03 8.58E*00 3.93E-01 8.53E-HW 8.93E*00||4.3SE»02 3.8SE*O0 3.B9E-K10

RME_MLE toxic endpoint - Site R.xls\r rme

Blood 
Effects 

Inh

August 31.2003 
Revision 0

Dec. Body 
Weight 

Inh [
Effects 

Inh

ENSR INTERNATIONAL.
1 0f3

Uver 
Effects 

Inh T

TABLE N-12
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS • CONSTRUCTlONATTlLnY WORKER ■ RME SCENARIO ■ SITE R 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

Develop. 
Effects 

Inh

Kidney 
Effects

Inh

NA. Effect not additive.
Neuro. • NeurologicaL 
PCBs . Polychlorinated Biphenyte. 
RME. Reasonable Maximum Exposure.
SVOCs - Semivelatile Organic Compounds.
VOCs. Volatile Organic Compounds,
Bold values indicate an exceedence of the target hazard index of 1. of values that significarttiy contribute to an exceedence.

Notes: 
Dec.. Decreased. 
Devebp.. Developmental. 
D/R. Dose*Response. 
Gl - Gastrointestinal. 
Ing - Ingestion. 
Inh. Inhalation.



1

Constituent Total Ing Total Jus. Inh Total Total Ing Total
VOCa
1.1.2-Triehloroethane

u-pi( 8.46EK10 846E*00me
1^-Qiehlofoethone (total)
2-6utanone (MEK)
Acetone
Benzene 1.0SE-C1 2.01E-Q1 3,06E-01
Chlorobenzene
Chloroform
Dichloromelhane

Ethylbenzene
Tetraohlofoethene
Toluene
Tficbleroethylene
Xylenaa. Total 7.44E-0S 7.44E-0S
SVOCa
1.443iehlofobenzene
2.4.6-Tfichtorophenol 2.83E-01
2.4.Dichlorophenol 4.70E.02 4.70E-02
2-Chlorophenol 3.91 E-023.91 E-02
2-Nitroaniline
3-h lOl
»<.niofoanjune
4-Nitroaniline
Benzo<g,h.Opefyfene
Naphthalene 6.44E-05 6.44E-0S
Nitrobenzem
Phenol
Peatfddea
4.4'-0DT

beta-BHC
Dieldrin
gamma-BHC (Lindane)
Heptachlor
Herbicldoa

2.4-0
MCPP

PCBa
Total PCBs 2.04&HH 2.0<E*02
Metala

1.17E-03 1.17E-03Arsenic
Beryllium 3.S4E-04 3.54E-04
Chromium

Cobalt
Manganese

7.47E-01 7.47E-01Mercury

Nickel
Thallium
Vanadium
Zinc

7.44E-05 7.44E.0S 6.44E-05 2J5E402 2.01E-01Total 3.S4E-O4 8.46E*00 e.46E*O0 3.22E-01 3.22E-01 t|l.17E-03 1.17E.03 6.44E-0S 2.0SE*02
Notes:

RME_MLE toxic endpoint - Site R.xIsV rme

Naatl 
Effects 

Inh I

Vascular 
Effects

ENSR INTERNATIONAL
2 of 3
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Gl 
Effects

Inh

Doe. 
Longevity

Ing I Inh

NA-EKeet not additive. 
Neuro. - Neurological. 
PCBs • Polychlorinated Biphenyls. 
RME - Reasonable Maximum Expc 
SVOCs - Semivolatile Organic Cor 
VOCa - Volatile Organic Compoun 
Bold values indicate an exceedenc

TABLE N.12
TOXIC ENDPOINTS FOR POTEN 
HUMAN HEALTH RISKASSESSh 
SAUGET AREA 2 Rl/FS

Immune 
Effects 

Inh

Reproduetive 
Effecto 

; I Inh IIng I

Dec. - Decreased. 
Develop. - Developmental. 
D/R«Dose-Response. 
Gl - Gastrointestinal. 
Ing-Ingestion. 
Inh - Inhalation.



Ing TotalTotal

1.1.2.Trichto roe thane
1,2-DiehlQfoeihane 8.46E-HW 8.46E*00
1.2-Dichloroethene (total)
2-Bi^none (MEK)
Acetone
Benzene
Chlofobemene -Chloroform

SVOca
1.4-Oichloroben2ene
2.4.e.Triehlorophenol
2.4.Dichlorophenol

3»Methy(phenol/4-M6thylphenol

t07c-vlft-Chloroannine
4-Nilroaniline
Bem&{9.h.i)pefy1efw
Naphthalene
Nitro benzerw 4.83E-03 4.78E-0S 4.88E-03
Phenol
Pestiddea
4.4'-DDT
beta-BHC
Dieltirir>
gamma-BHC (Undane)
Heptachlof
Herbicides
2.4.0
MCPP
PCBs
ToUI PCBs 2.04E*02 2.04 &K32 2.04E*02 2.04E*O2
Weteia

Arsenic 1.176-03 1.17E.03
Beryllium 3.S4E-04 3.54E-04

Chrtjrnium 7.36E.03 7.36E-03
Cobalt
Manganese
Mertury

Nickel
Thallium
Vanadium 2.08E-04 2.08E.04
Zinc

1.076.01 1.07E-O1 2.04E*02 8.46E400 2.13EM)2 2.046*02 2,046*02 4.63E.03 4.78EO5 4.86E.03 3.S4E-04 3.54E.04 NA NA

RMe.MLE toxic endpoint - Site R.xIsV me

Ing 
=a=s

None 
rted 

ToUlConstituent
VOCa

August 31.2003 
Revision 0

Adrenal 
Effects

Spleen 
■ffeeto

I Inh I

Pichloromethane
Ethylbenzene 

Tetf^ehloroethene
Toluene
Trichloroethylene
Xylenes, Total

table N-12 
TOXIC ENDPOINTS FOR POTEN 
HUMAN HEALTH RISKASSESSK 
SAUGET AREA 2 RUFS

ENSR INTERNATIONAL
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2-Ch]orophenol
Z-Nitroaniline

Eye 
Effects 

Ing

Skin 
Effects 

Inh

Respiratory 
Effects

Tom 
Notes: 
Dec.. Decreased. 
Develop. - Developmental. 
D/R - Dose-Response. 
Gl - Gastrointestinal. 
Ing ‘ Ingestion.
tnh. Inhalation. 
NA. Effect not additive. 
Neuro. - Neurological. 
PCBs - Pefychlorinatod Biphenyls. 
RME. Reasonable Maximum Expt 
SVOCs - Semivolatile Organic Cor 
VOCs • Volatile Organic Compcurv 
Sold values indicate an exceedenc



Ing Total Ing Total Total Ing Total Ing Total Ing Total

1.U-Trtchlofoothana 2.33E-0S 2.33E-OS

1.2-Oichlofoolhano 2.S3EHI8 2.53E»00 1.12E-O2 2J3E-»80 2^E480

1.2-Diehtoroeth»ne (total) 4.90E-03 4.90E-03

2-Butonona (MEK) 2.23E.OS 1.59E.03 1.61E-03

Acatoha 4.32E-O4 4.32E-O4 4.32E-04 4.32E>04

Baraana

Chlofabanzane 2.4SE-O3 e.16E-03 1.06E-02

Chlofofonn 1.37E-O3 1.37E.O3 1.37E-03 1.O4E-O2 1.17E-02 1.04E-02 1.04E-02 1.04E-02 1.Q4E-O2

Dichlofomathana 1.B0E-O4 1.90E-04 3.60E-O4

Ethylbanzana S.S8E-O6 4.9aE-06 4.9eE-O6S.SeE-06 4.9SE-O6 4.9BE-06

Telrachlofoethana 129E-O2 1.21E-011.0eE-01 1.08E-01 1.OSE-O1 1.28E-02 1.2eE-02
Totuohe 324E-033^4&<I3 3.24E-03 3.24E^ 1.27E-02 1.27E-02

TricWoroathylena 5.76E*80 SJ6E»00 9.34E«01 9.34E-01

Xylanas. Total USE-OSU6E-05 3.62E-O4 3.62S.04

SVOCa

1.4.Diditofobanzana 4.62E-06 4.62E-06 4.62E.06 6.2OE-O9 4.62 E-06

2.4.6-Tricniorophanol

2.4-Dichlofophenol
2-Chlcifophanol

2-Nitroanii:r>o 1.50S-0S 1.50E-OS

3-MethylpnonoV4.Mathylphanol 6.76E-Q4 6.76E-04 6.76E.O4 6.76E-O4

4-Cniciroaniline

4-Nilrt»anilina 1.64E-02 2.03E-06 1.64EO2

Ban2Q{g.h.i)paivlena 1.63E-01 1.63E-01

Naphthalana 3.75E-0S 3.7SE-05

Nitrobenzana 7.30E-04 6.56E-06 7.37E-04 7.30E.O4 6.56E-06 7.37E-04 7.30E-04 6.S6E.06 7.37E-04

Phanal 1.6eE-O2 1.68 E-02

Paatitidaa

1.1BE-O14.4-47 DT 1.16E-01

bata-BHC 7.69E-O3 7.69E-03 7.69E.O3 7.69E-03

4.3BE-O2 4.38E-O2

9.45E-O4 9.45E-04 9.4SE-O4 9.4SE-04qanwia-BHC (Lindana)

3.4SE-O3 3.4SE-03Heptechtor

Hofbicidaa

2.4-D 2.47E-03 2.47E-03 2.47E-03 2.47&O3 Z47E-O3 2.47E-03

MCPP 2.S7E-O3 2.57E-03

PCBa

TotalPCBa

Matala

Araanic

Barytlium

Chromium

1.61E-O4Cobalt 1.61E-04

Marvinesa 2.11^-02 2.UE-O2

Mercury 1.6SE-03 1.65E-03

NIcfcal 3.3SE-O4 3.3SE-O4

1.9SE-03Thanium 1.9SE-O3

Vanaqium

9.09E-O4Zinc 9.09E-04

2.89E-02 2.89E-O2 S.OSE-mO 2.S6E»00 8.62E*00 2.S6E*O0 2.7SE*<H> 2.1SE-O2 9.S9E-01 9.81E-01Total U6E-01 1.26S-01 2.70E-QS 1.60E-03 1.62E-03 2.36E-OS 1.92E-01

RME_MLE toxic endpoint - Site R.x]sV mle

Nauro. 
Effaeta

Inh

Blood 
Effaeta

Inh

Uvar 
Effaeta

Inh

Dae. Body 
Weight
~inh r
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TAABLE N.13

TOXIC ENOPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - CONSTRUCTIONAJTILITY WORKER • MLE SCENARIO - SITE R 

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS

Nauro. ■ Neurological.
MLE - Most Likely Expoauto. 
PCBa . Potycfikwinatod Biphenyla. 
SVOCa - Samiwlatile Organic Compounds,
VOCa - Volatile Organic Compounda.
Bold values indicate an axceadenca of Iha Cargal hazard index of 1, or vakrea that aignificanUy contribute to an axeeedanea.

Davalop. 
Effaeta 

Inh

Noles: 
Dec. - Decreased. 
Develop. - Development 
0/R - Dose-Reaponaa. 
Gl - Gastrointestinal. 
Ing - Ingestion. 
Inh-Inhalation. 
NA-Effect not additive.

Kidney 
Effaeta 

InhConaUiuant

VOCa



ToUI Ing Ing Total Ing Total Ing Total Ing TotalConatituent Ing

voc«
1.1^»Trichloro«Uiane

2^3&H>0 XS3E*C0U-Dichloro«thane

1.2-Diehloroelhon« (total)
2-ButBnone(MEK)

Acalone

S.17E-02 S.90E-02 1.11E-01Bonzene

Chlofobanzaw

Chloroform

Dichtoromalhane

Ethylbenzerf

Tetmchloroathene

Toluene

Trichlofoethylene

1.2eE-05 1^6E-O5Xylenea. Total

SVOCe

1.A-Oi

2A6»Triehfafophenol 4.ME>02 4.O4E-O2

6.01E-03 6.01 E-032.4-Oiehtorophenol

1.64E-02 1.64E-022-Chlofophflnol

2-Nitfoaniline

3-Mothylph»nol/4-Mothyl{>henol

4-ChlofoaniIine

4-Nitroan3ine

Benzo(g.h.i)perylene

Naphthalene 7.69E.06 7.69E-06

Nitrobenzene

Phenol

Peaticidea

4,4'-DDT

betfl-BHC

Dieldrin

gamma-BHC (Lindane)

Hepta chlor

Herttieidee

2.4-D

MCPP

PCBe

Total PCBs 1.02E-»fl2 1.02E*fl2

MeUle
Arsenic 3.17E-04 3.17EO4

1.77E-04Befyilium 1.77E^4

Cobalt

Marrganeso

Mercury a73E-02 B.73E-02

Nickel

Thallium
Vattadium

Zinc

Totol 1.77E-04 2.53E*00 Z53E-»<IO S,BaE-02 S.SflE-02 3.17E-O4 3.17E«O4 1.26E-05 UBE-OS 7.69E-0S 7.69E-06 1.02E402 S.90S-02 1.02E-H32

Notos:

Inh * Inhalation.

RME.MLE toxic endpoint - Site R.xls\r mle

Dee. 
Lenge ity 

I Inh I •

ReproducUn f
EWecto |j

i^llnhlTolalJ

TAABLE N-13 

TOXIC ENDPOINTS FOR POTENTIAL NONC
HUMAN HEALTH RISK ASSESSMENT 

SAUGET AREA2RI/FS
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Revision 0

Gl 
Effect! 

Inh

Naaal 
Effeeto 

Inh I

ENSR INTERNATIONAL 
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Dec. - Decreasod. 
Develop. - Developmenlal. 
O/R • Oose*Responsa. 
Gl ■ Gastrointestinal. 
Ing - Ingestion.

NA - Effect rtot addilivs. 
Nouro. • Neurological. 
MLE-Most Ukoty Exposure. 
PCBs - Polychlorinatod Biphenyls. 
SVOCs > Semivotatile Organic Compounds. 
VOCs - Volatile Organic Compounds. 
Sold values indicate an exceedence of the tart

Vascular 
Effects

1 Inh |~

Immune 
Effects

Inh



Inq Totol Inq ToUl Totol Inq Totol Inq Totol

IJJ-TridibfiMlhaw

1^-Dichloroothan« Z53E*flO

U-Dichlofooihen« (total)

2-Butonr,no (MEK)

Acetone

Benzeno

Chlofob«in2en»

Chlofofofm

Dichloromethane

Ethyibergene

Tetradi Ipfoethono

Toluene

Triehtofoethylene

Xylenes. Total

SVOCe

1.4-Oich|ofo benzene

2.4.frTrichteroghend

2.4-Dichtorophenol

2-Chlorophenol

2-Nitfpa>ii1ine

3-MelhyiphenoV4-Methy1 phenol

4-Chloroaniline S.37E-02 S.37E-O2

Naphthalene

Nitroberuene 7.30E-04 6.S6E-06 7.37E-O4
Phenol

Peeticldea

4.4-.ODT

beta-BHc

DieWrin

qannTifrBHC (Lindane)

Heptachtor

Heffelci«tee

2.4-D

MCPP

PCBe
Totol PCBs 1.02E*02 1.Q2E-KI2 1.02E*02 1.02E-»02

Metole

Arsenic 3.17E-O4 3.17E-04

BerylliMn 1.77E-04 1.77E-04
Chromium 3.68E-03 3.6BE-03

Cobalt

Manganese

Meroufy

Nidwl

Thallium

1.G4E-O4 1.O4E-O4Vanadium

Zinc

1.02E*02 7.30E-04 6.S6E-06 7.37E-O4 1.T7E-O4 1.77E>04 NA NATotol S.37E-02 5.37E-O2 1.02E-H12 2.53E<MI0 1.04E'»02 1.02E-»02

RME.MLE toxic endpoint - Site R.xls\r mle

lICClHDSni
Respiratory 

Effects 
I Inh

Adrenal 
Effects 

Inh

SpiMn 
Weeto 
tohl"

Skin 
Effects

Inh

August 31.2003 
Revision 0

Constituent
VOCs~~

TAASLE N.13

TOXIC Endpoints for potential nonc 

HUMAN HEALTH RISK ASSESSMENT 

SAUGET area 2 Riff S
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None 
Reported 

Inq

Notos; 
Dec. • Oeaessod. 
Develop.. Developmental.
0/R« Duea-Response. 
Gl'GastrointoslinaL 
Inq «Ingestion.
Inh • Inhalation. 
NA - Effect not additive. 
Neuro. - Neurotogical. 
MLE - Most Likely Exposire. 
PCBs « Polychtorinaled Biphenyls. 
SVOCs. Semivolatile Organic Compounds. 
VOCs - Volatile Organic Compounds. 
Bold vajuos indicale an exceedence of the tar^

4:Nitroanilina .

Benzo<g.h.i)pefy1ene

Eye 
Effects

Inq I Inh I



Constituent Ing Totat Ing Total Ing Total Ing Totat Ing Total Ing Total

2.22E-03 2.22E-03

1.40E-03 1.40E-03
1.18E-04 l.ieE-04 1.18E.04 1.18E-04

3.09E-02 3.09E-02

7.16E-03

5.53E-03 5.53E-03 5.53E-035.53E-03

4.76E-02 1.18E.04 4.77E-02 3.09E-02

RME Toxic Endpoint - Site S.xIsSite S - RME

ENSR INTERNATIONAL
1 Of2

table N.14
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - OUTDOOR INDUSTRIAL WORKER - RME SCENARIO - SITE S 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA2RI/FS

Develop.
Effects 

Inh

1.04E.05
6.49E-06

1.04E-05
7.17E-O3

Noles:
Develop. * Developmental.
D/R ■ Dose-Response.
Ing * Ingestion.
Inh * Inhalation.
NA-Effect not additive.
Neuro. - Neurological.
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
Bold values Indicate an exceedence of the target hazard Index of 1, or values that significantly contribute to an exceedence.

3.25E-02
9.52E-05

August 31, 2003 
Revision 0

1.21E.02
3.27E-02
9.42E~03
1.13E-Q3

Blood
Effects

Inh

1.21E-02
3.27E-02
9.42E-03
1.13E-03

3.27E-02
9.42E-03

3.26E-02
4.76E-02
1.17E-01

Neuro. 
Effects 

Inh

3.26E-O2
4.76E-02
1.17E-01

Reproductive
Effects 

’ Inh T

3.25E-02
9.52E-05

3.27E-O2
9.42E4)3

VOCs_________________
4-Methy1-2-pentanone (MIBK)
Benzene_______________
Chlorobenzene___________
Dichloromethane_________
Ethylbenzene____________
Tetrachloroethene________
Toluene________________
Trichloroethylene_________
Xylenes, Total___________
SVOCa________________
2.4.6»Trlchlorophenol______
2-Nitroaniline____________
4-Nliroanlllne____________
Pesticides______________
4,4^DDT_______________
beta-BHC_______________
gamtna-BHC (Lindane)
Heptachlor______________
Herbicides_____________
Pentachlorophenol________
PCBs_________________
Total PCBs 

Liver
Effects 

Inh

Kidney
Effects

Inh



Ing Total Ing Total TotalConstituent Ing Total Ing

2.22E-03 2.22E-03
3.55E-03 3.55E-03

1.66E+0-t 1.66E+011.66E401 1.66E+01 ^.66E^^01 1.66E401

1.66EtO1 II 2.22E-03 2.22E-03

Endpoint - Site S.xIsSite S - RMERM

Eye
Effects

Inh

ENSR INTERNATiONAL 
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TABLE N-14
TOXIC ENDPOINTS FOR POTENTIAL f
HUMAN HEALTH RISK ASSESSMENT 
SAUGET AREA2RI/FS

Notes:
Develop. - Developmental.
D/R - Dose-Response.
Ing - Ingestion.
Inh - Inhalation.
NA-Effect not additive. 
Neuro. - Neurological. 
PCBs - Polychlorinated Biphenyls. 
RME - Reasonable Maximum Exposure. 
SVOCs - Semlvolalile Organic Compoun 
VOCs - Volatile Organic Compounds.
Bold values Indicate an exceedence of th

Skin 
Effects

Inh

Immune
Effects 

Inh

August31,2003

Skeletal
Effects 

Inh
VOCs__________________
4-Methyl-2-pentanone (MIBK)
Benzene_______________
Chlorobenzene___________
DIchloromelhane_________
Ethylbenzene____________
Tetrachloroethene________
Toluene________________
Trichloroethylene_________
Xylenes, Total___________
SVOCs________________
2.4.6-Trfchforophenof______
2-Nilroaniline____________
4-Nitroanlllne____________
Pesticides______________
4,4'-DDT_______________
beta-BHC_______________
gamma-BHC (Lindane)
Heptachlor______________
Herbicides_____________
Pentachlorophenol________
PCBs_________________
Total PCBs



I

Total Total IngIng Total Ing Total Ing Total Ing Total

3.54E-04 3.54E-O4

2.S0E-O4 2.50E-O4
2.94E-05 2.94E-05 294E-05 2.94E-05

9.56EO3 9.56E-03

2.20E-03

1.67E-03 1.67E-03 1.67E-03 1.67E-03

6.04E-04 6.04E-04 1.44E»02 2.94E-05 1.44E-022.20E-03 6.00E-06 221E-03 1.84E-02 4.60E-03 2.30E-02 9.56E-03

WLE Toxic Endpoint > Site S.xIsSIte S - MLE

ENSR INTERNATIONAL 
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table N-15
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - OUTDOOR INDUSTRIAL WORKER - MLE SCENARIO - SITE S 
human HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

Blood 
Effects 

Inh

August 31, 2003 
Revision 0

3.94E-06
2.06E-06

4.55E-03
USEOS

Kidney
Effects 

Inh

Liver 
Effects 

Inh

Neuro. 
Effects 

Inh

Noles:
Develop. - Developmental.
D/R - Dose-Response.
Ing. Ingestion.
Inh - Inhalallon.
MLE - Most Likely Exposure.
NA - Effect not additive.
Neuro. - Neurological.
PCBs - Polychlorinated Biphenyls.
SVOCs • Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
Bold values Indicate an exceedence of the target hazard Index of 1, or values that significantly contribute to an exceedence.

9.88E-Q3
2.65E-03

3.94E-06
2.20E-03

4.55E-03
1.73E-05

3.65E-03
9.BBE-O3
2.85E-03
3.42E-O4

9.BBE-03
2.85E-O3

4.54E-03
6.54E-O3
1.75E-O2

3.65E-03
9.88E-O3
2.85E-O3
3.42E-04

Reproductive
Effects

I Inh n

Develop. 
Effects 

InhConstltuen^_^^^^__
VOCs_________________
4-Meihy1-2-pentanone (MIBK)
Benzene_______________
Chlorobenzene___________
DIchloromethane_________
Ethylbenzene____________
Tetrachloroethene________
Toluene________________
Trichloroethylene_________
Xylenes. Total___________
SVOCs________________
2.4.6-Trichlorophenol______
2-Nitroaniline____________
4-Nitroanlllne____________
Pesticides_____________
4.4‘-DDT_______________
beta-BHC______________
gamma-BHC (Lindane)
Hepiachtor______________
Her^blcldes_____________
Pentachlorophenol________
PCBj_________________
Total PCBs

4.54E-O3
6.54E-03
1.75E-O2



TotalConstituent Ing Total Total Ini Total

3.54E-04 3.54E*O4
7.63E-04 7.63E^4

1[

S.17E*00 5.17E400 5.17E*005,17E+00

S.17E*00 3.54E-04 3.54E-O4

MLI Endpoint - Site S.xIsSIte S - MLE

|l?CT73rH[Brn5?!T!1i
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TABLE N-15
TOXIC ENDPOINTS FOR POTENTIAL I 
HUMAN HEALTH RISK ASSESSMENT 
SAUGET AREA 2 RI/FS

August 31,2003
* )n 0

Notes:
Develop. > Developmental. 
D/R - Dose-Response.
Ing * Ingestion. 
Inh - Inhalation. 
MLE - Most Likely Exposure. 
NA-Effect not additive. 
Neuro. - Neurological. 
PCBs - Polychlorinated Biphenyls. 
SVOCs * Semivolatile Organic Compoun 
VOCs - Volatile Organic Compounds.
Bold values Indicate an exceedence of It

Immune
Effects 

Inh
VOCs_________________
4-Melhyl-2-pentanone (MIBK)
Benzene_______________
Chlorobenzene__________
Dichloromethane_________
Ethylbenzene____________
Tetrachloroelhene________
Toluene________________
Trichloroethylene_________
Xylenes, Total___________
SVOCs________________
2,4,6-Trlchlorophenol______
2'Nilroanillne____________
4-Nitroanlllne____________
Pesticides_____________
4.4'-DDT_______________
beta-BHC______________
gamma-BHC (Lindane)
Heptachlor_____________
Herbicides_____________
Pentachlorophenol________
PCBs_________________
Total PCBs

Skin
Effects

Inh

Eye 
Effects 

Inh

Skeletal 
Effects 

Inh



Total Ing Total Ing TotalIng Total Ing Total Ing Total IngConstituent

e.32E-043.62E-03 3.62E-O3 8.32E4)4 8.32E-04 fl.32E-O4 e.32E-O4 8.32E-04

6.34E'O2

2.30E-03 2.30E-03 1.e3E-03
2.03E.04 2.03E-045.49E-04 5.49E-04

4.99E-03
1.33E-01

1.e6E-016.11E-03 6.11E4)3

2.22E-032.22E-03
1.11E-03 1.11E-03 1.11E-03

3.16E-03
1.04E-03 1.04E-03

3.47E>04 3.47E-04

1.44E-O2 1.44E-02

4.16E-03 4.16E-03

2.44E-03 2.44E-03 2.44E-032.44E-03

]

5.92E-03 I 7.03E.03 2.89E-O2 8 e.32E»045.3aE-O3 2.45E-04 5.63E-O3 1.e3E-01 5.38E-02 2.37E-01 2.87E-02 2.03E-04 3.17E-01 3.1BE-017.01E-03 7.01E-03 1.11E-03

RME Toxic Endpoint - Site S.xIsSite S - RME

TABLEN-16
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - CONSTRUCTIONAJTILITY WORKER - RME SCENARIO - SITE S
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

Dec. Body
' /eight 

Inh

Liver
Effects

Inh

Neuro.
Effects

Inh

1.51E-04
9.39E-05

9.99E-03
1.64E-04
1.B3E-03
5.49E-04
4.99E-03

4.16E-03
4.99E-04

5.34E.02
1.57E-04

9.86E»0fl
1.64E-06

Kidney 

Effects
Inh

1.5tE-O4
3.26E-03

5.33E-03
1.05E-03
1.44E-02
1.27E-03
4.16E-03
4.g9E*04

1.83E-O3
2.03E-04
4.99E-03

DIchtoromethane 
Ethylbenzene 
Tetrachloroelhene 
Toluene________
Trichloroethylene
Xylenes, Total 
SVOCs

August 31, 2003 
Revision 0

vocs______________
4-Methy1-2-penlanone (MIBK) 

Benzene_________________
Chlorobenzene

Notes: 
Dec. - Decreased.
Develop. - Developmental.
D/R - Dose-Response.
Ing * Ingestion.
Inh - Inhalation.
NA - Effect not additive.
Neuro. * Neurological.
PCBs - Polychlorinated Biphenyls. 
RME - Reasonable Maximum Exposure.
SVOCs - Semivolable Organic Compounds.
VOCs * Volatile Organic Compounds.
Bold values indicate an exceedence of the target hazard index of 1, or values that significantly contribute to an exceedence.

ENSR INTERNATIONAL
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Develop.
Effects 

Inh

5.33E-03
1.05E-03
1.44E-O2
1.27E-03

3.20E-04 
1.B3E-03 
7.52E-04 I 
4.99E-03
1.33E-01

9.86e-08
1.nE-03

5.22E-02
7.83E-02
1.86E-01

5.22E-02
7.83E-02

1.3- Dichlorobenzene
1.4- Dichlorobenzene 
2.4.6-Trichlorophenol
2-Nilroaniline___________
4-Nitroaniline___________
bis(2-Ethylhexyl)phlhalale
Naphthalene___________
Pesticides____________
4.4'-DDT______________
Aldrin_________________
beta-BHC_____________

Dieldrin_______________
gamma-BHC (Lindane)
Heplachlor_____________

Herbicides____________
Pentaehlorophenol______

PCBs 

Blood
Effects

Inh

Total PCBs 
Metals
Chromium



Eye-

Total IngConstituent Ing Total Inh Total Ing Total J22. Total Ing Total Ing Total

1.54E-03 5.84E-03 7.39E-03

6.11E-03 6.11E-03

2.22E-03 2.22E.03

1.37E-02 1.37E-02

1.O5E-O4 1.05E-04

■

B.56E+00 e.56E+00 6.56E*00 6.56E*00 B.56E*00 8.56E*00

6.11E-03 1.05E.04 1.05E-04 8.56E4Q0 5.84E-O3 B.SBEtOQ B.S6E*00 e.S6e-»oo1.37E-02 6.11E-03 8.S6E*00 8.56E400 2.22E-03 2.22E-03

RMr“ ■^ndpoint - Site S.xIsSile S - RME

ENSR INTERNATIONAL
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TABLE N.16
TOXIC ENDPOINTS FOR POTENTIAL N(
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA2RI/FS

Notes:
Dec. - Decreased.
Develop. - Developmenlal. 
D/R-Dose-Response. 
Ing - Ingestion.
Inh - Inhalation.
NA-Effect not addflive. 
Neuro. - Neurological. 
PCBs - Polychlorinated Biphenyls. 
RME - Reasonable Maximum Exposure. 
SVOCs - Semrvolalile Organic Compound 

VOCs - Volatile Organic Compounds.
Bold values indicate an exceedence of the

August 31. 2003
■ ■ tn 0

Thyroid 

Effects 
Inh

II 1.37E-02

Dec.
Longevity

Ing

Nasal 

Effects 
Inh I

Immune 

Effects 
Inh

Efforts
Inh I

Reproductive 
Effects

1 I Inh

Skin 
Effects
I Inh I

VOCs____________________
4-Methyl-2-penlanonB (MIBK)
Benzene__________________

Chlorobenzene____________
DIchloromethane___________
Ethylbenzene______________

Tetrachloroelhene__________
Toluene__________________
Trichloroethylene___________

Xylenes. Total_____________

SVOCs___________________
1.3- Dichlorobenzene_______
1.4- Dichlorobenzene_______
2,4,6-Trichlorophenol_______

2-Nitroaniline______________

4-Nitroaniline______________
bls(2-Ethylhexyl)phtha1ate
Naphthalene______________
Pesticides________________
4.4‘-DDT_________________
Aldrin____________________
bela-BHC_________________

Dieldrin__________________
gamma-BHC (Lindane)_____
Heptachlor________________

Hertilcldes_______________
Pentachlorophenol_________
PCBs____________________

Total PCBs_______________

Metals___________________
Chromium



Constituent Ing IngTotal Total Ing Total

3.62E-O3 3.62E-03

3.15E-O2 3.15E*02 7.51E-03 7.51E-03

I3.62E-03 3.15E-O2 NA3.62E-03 3.15E-02 NA

RME Toxic Endpoint - Site S.xisSite S - RME

TABLE N-16
TOXIC ENOPOINTS FOR POTENTIAL NC
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

ENSR INTERNATIONAL
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Notes;
Dec. • Decreased. 
Develop. - Developmental.
D/R - Dose.Response.
Ing* Ingestion.
Inh - Inhalation.
NA-Effect not additive.
Neuro. ■ Neurological.
PCBs • Polychlorinated Biphenyls. 
RME - Reasonable Maximum Exposure. 
SVOCs - Semivolalile Organic Compound: 
VOCs - Volatile Organic Compounds.
Bold values indicate an exceedence of the

Respiratory 
Effecta 

Inh

Skeletal
Effects 

Inh I

None 
Reported

I Inh I
VOCs____________________
4-Mothyl-2-pen1anonB (MIBK)
Benzene__________________

Chlorobenzene____________
Dichloromathane___________
Ethylbenzene______________
Tetrachtoroethene__________
Toluene______________
Trichloroethylene___________
Xylenes, Total_____________
SVOCs___________________

1.3- Dichlorobenzene________
1.4- DichlorobBnzene________

2,4.6-Trichlorophenol_______
2-NitroanilinB______________

4-Nilroaniline______________

bis(2-Ethythexyl)phthalatB
Naphthalene_______________
Pesticides________________
4,4‘-DDT ________________

Aldrin____________________
bela-BHC 
Dieldrin___________________

gamma-BKC (Lindane)
Reptachlor________________

Hortlcldes_______________
PentachloPophenoI_________
PCBs____________________

Total PCBs________________
Metals___________________
Chromium



Total TotalIng Total Ing Total Ing Ing Total Ing TotalConstituent

8.49E-05 8.49E-05

5.34E-05 5.34E-05
4.49E-06 4.4gE*06 4.49E-06 4.49E-06

■

1.27E-02 1.27E-02

2.93E-03

3.86E>0:)

2.26E-03 2.26E-03 2.26E-0:i 2.26E-03

1.27E-02

Endpoint - Site S.xisSite S - RMERM

I I ■ B'-iJ =1 txlj

TABLE N-17
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - TRESPASSING TEENAGER - RME SCENARIO - SITE S 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA2RI/FS

4.94E-03
1.34E-02
3.B6E-03
4.63E-04

1.24E-Q3
3.64E-06

4.94E.03 _______
1.34E-O2||T.34E-O2 

3.86E-Q3
4.63E-04

1.34E-02
3.86E-03

1.24E-03
1.62E-03
4.46E-03

Noles:
Develop. - Developmental.
D/R - Dose-Response.
Ing - Ingestion.
Inh - Inhalalion.
NA-Effect nol additive.
Neuro. - Neurological.
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
syOCs - Semivolatile Organic Compounds.
VOCs ■ Volatile Organic Compounds.
Bold values Indicate an exceedence of the target hazard index of 1, or values that significantly contribute to an exceedence.

3.99E-07
2.93E-03

1.24E-03
3.64E-06

1.24E-03
1.82E-03
4.46E-03

ENSR INTERNATIONAL
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August 31, 2003 
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3.99E-07
2.48E-07

Neuro. 
Effects

Inh

Reproductive
Effects 

I Inh I

Blood 
Effects

tnh

Kidney 
Effects

Inh
VOCs__________________
4-Methyl-2-pentarwne (MIBK)
Benzene_______________
Chlorobenzene___________
Dlchloromethane_________
Ethylbenzene____________
Tetrachloroethene________
Toluene________________
Trichloroethylene_________
Xylenes. Total___________
SVOCs________________
2.4.6-Trlchlorophenol______
2-Nltroanlllne____________
4-Nitroanlline____________
Pesticides______________
4.4'-DDT_______________
beta-BHC_______________
gamma-BHC (Lindane)_____
Heptachlor______________
Herbicides_____________
Pentachlorophenol________
PCBs_________________
Total PCBs

Develop.
Effects 

Inh

Liver
Effects 

Inh



Constituent Ing Total Ing Total Ing Total Ing Total

8.49E‘O5 8.49E-05
1.36E-041.36E-04

6.91E+00 6.91E+006.91E+00 6.91E+00 6.91E+00 6.91E+00

6.91E*00 6.49E-05 8.49E-05

RME Toxic Endpoint - Site S.xIsSIte S - RME

TABLE N-17
TOXIC ENDPOINTS FOR POTENTIAL T
HUMAN HEALTH RISK ASSESSMENT 
SAUGET AREA 2 RI/FS

Notes:
Develop. ■ Developmental.
D/R - Dose-Response. 
Ing - Ingestion.
Inh - Inhalation.
NA-Effect not additive. 
Neuro. - Neurological. 
PCBs - Polychlorinated Biphenyls. 
RME - Reasonable Maximum Exposure. 
SVOCs - Semlvolatile Organic Compoun 
VOCs - Volatile Organic Compounds.
Bold values Indicate an exceedenceofth

August 31, 2003 
Revision 0

VOCs_________________
4-Methy1-2-pentanone (MIBK)
Benzene_______________
Chlorobenzene___________
Dlchloromethane_________
Ethylbenzene____________
Tetrachloroethene________
Toluene________________
Trichtoroethylene_________
Xylenes. Total___________
SVOCs________________
2.4.6-Trlchlorophenol______
2-NitroanllinB____________
4-Nitroaniline____________
Pesticides______________
4,4'-DDT_______________
bela-BHC_______________
gamma-BHC (Lindane)
Heptachlor______________
Herbicides_____________
Penlachlorophenol________
PCBs_________________
Total PCBs

ENSR INTERNATIONAL 
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Immune
Effects 

Inh

Skin
Effects

Inh

Eye
Effects 

Inh

Skeletal
Effects 

Inh



ENSR INTERNATIONAL

Total Total Ing Ing Ing Total Ing Total rn<Conatituent Total Totat

I
2.66E-Q3 2.e6E»Q3

6.48E-03 6.48E-03

11 5.71E401 5.7iE*<?1 SJIE+OI 5.71E4015.71E401 5.71E+01

3.12E-013.12E-01 3.12E»01 3.12E-01
3.48E-04 3.48E-O4

5.41E-02 S.41E-02

5.23E.01 3.12E»01 II S.72E401 5.75E401 II 5.71E401 5.71 E401
Noles:

ndpoint - Site Q Pond • Carp.xIsSIle Q Pond Carp- RMERMI

TABLE N-18
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS ■ RECREATIONAL FISHER ■ CARP FILLET ■ RME SCENARIO - SITE Q POND
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Eye 
EffectB 

Inh

7.54E-02
3.66E-03
6.48E-03
4.34E-01

KIdnoy
Effects

Inh

SVOCa_______________
bis(2-EthylhexyI)phIhalale
Pesticides____________
4,4'-DDT

D/R-Dose-Response.
Ing * Ingestion. 
Inh - Inhalation.
NA-Effect not additive. 
Neuro. ■ Neurological. 
PCBs - Polychlorinaled Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semivolalile Organic Compounds.
Bold values indicate an exceedence of the target hazard Index of 1, or values that significantly contribute to an exceedence.

alpha-Chlordane 
bela-BHC
Dieldrin 
PCBs________
Total PCBs
Metals________
Arsenic_______
Manganese
Mercury

Liver
Effects

Inh

August 31, 2003

7.S4E-02
3.66E-03
6.48E-03
4.34E-01

Skin 
Effects

Inh

Neuro. 
Effects

Inh

Vascular 
Effects _____

Inh I Total

Immuno 
Effects 

Inh
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Total II Total TotalTotal Ing Total Ing Total Ing Ing Total Ing

3.57E-Q43.57E-04

a.10E-04 8.10E-04

7.14E*00 7.14E»00 7.14E*0Q 7.14E*0Q

3.90E»02 :.90E-02 3.90E-02 3.90E-O2
3.62E-05 3.62E4)5

6.76E-03 6.76E-03

7.ieE-»90|r7J4E400 I 7.14E4o66.WE-04 8.10E-04 3.62E-05 I 2.90E-02 H 7.1SE4M6.53E-02 6.53E-02 3.62E-05 3.90E-02

MLE Toxic Endpolnl - Site Q Pond - Carp.xIsSlle Q Pond Carp- MLE

TABLE N-19
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS • RECREATIONAL FISHER • CARP FILLET • MLE SCENARIO • SITE Q POND
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

Vascular
Effects 

Inh

9.43E-03
4.57E-04
e.10E-04
5.43E-02

Notes:
D/R - Dose-Response.
Ing - Ingeslion.
inh - Inhalation.
MLE -Most Likely Exposure.
NA-Effect not additive.
Meuro. - NeurologicaL 
^CBs - Polychlorinated Biphenyls.
SVOCs - SemNolalile Organic Compounds.
Bold values Indicale an exceedence of the target hazard index of 1, or values that significanllycontribule to an exceedence.

August 31.2003 
Revision 0

9.43E-03
4.57E-04
B.10E-04
5.43E-Q2

Skin
Effects

Inh

Kidney
Effects

Inh

Immune
Effects 

Inh

Eye 
Effects

Inh

Liver
Effects 

Inh

Neuro.
Effects

InhConstituent

SVOCs 
bls{2-EthylhBxyl)phlhalate
Pesticides____________
4.4--DDT______________
alpha-Chlofdane_______
bela-BHC_____________
Dieldrin_______________
PCBs________________
Total PCBs____________
Metals_______________
Arsenic_______________
Manganese___________
Mercury



ENSR INTERNATIONAL

ConstHuent Ing Total Ing Ing Total Ing Total Ing Total Ing TotalTotal

2.21E+01 2.21E401 2.21 E»01 2.21E+01 2.21E+01 2.21E+01

2.97E»01 2.97E-01 2.97E-012.97E-01
3.48E'O4 3.48E-04

1.90E-01 1.90E-01

2.21EtO1II 3.13E-01 3.13E-01 3.46E-04 2.23E»01 2.24E*01

Endpoint - Site Q Pond - Black Bullhead.xIsSite Q Pond BIk Bullhead- RMERM

ItguiatEjlbutiMaitij

TABLE N-20
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - RECREATIONAL FISHER -BLACK BULLHEAD FILLET - RME SCENARIO - SITE Q POND 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

Noles:
D/R • Dose-Response.
Ing - Ingestion.
Jnh-Inhalation. 
NA - Effect not additive.
Neuro. - Neurological.
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
Bold values indicate an exceedence of the target hazard Index of 1, or values that significantly contribute to an exceedence.

8.23E-02
2.29E-03
2.29E-01

August 31. 2003 
’-’-in 0

Vascular
Effects 

Inh

Shin
Effects

Inh

8.23E-02
2.29E-03
2.29E-01

Eye
Effects

Inh
Pesticides
4.4'-DDT 
alpha-Chlofdane 
Dieldrin 
PCBs________
Total PCBs
Metals 
Arsenic_______
Manganese
Mercury

Immune
Effects 

Inh

Liver 
Effects 
Inh

Neuro. 
Effects

Inh



ENSR INTERNATIONAL

Ing Total Ing Total Ing Total Ing TotalConstituent Ing Total Ing Total

2.76E40» 2.76E400 2.76E400 2.76E400 2.76E400

3.71E-O2 3.71 E-023.71E-02 3.71E-02
3.62E-05 3.62E-05

2.38E-02 2.38E.02

I 3.62e-05I 3.91 E-02 3.71E-02 3.71E-02 2.79E40Q 2.79E400 2.80E400 2.8QE400 2.76E400 2.76E400

MLE Toxic Endpoint - Site Q Pond - Biack Buiitiead.xisSite Q Pond BIk Buiihead- MLE

[upHzginihjgjjiigi

Eye
Effects

inh

____
2.76E400

TABLE N-21
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - RECREATIONAL FISHER -BLACK BULLHEAD FILLET - MLE SCENARIO - SITE O POND 
HUMAN health RISK ASSESSMENT
SAUGET AREA2RI/FS

August 31. 2003 
Revision 0

1.Q3E432
2.86E-04
2.86E-02

Skin - 
Effects 

Inh

Notes:
D/R - Dose-Response.
Ing - Ingestion. 
Inh - Inhalation. 
MLE - Most Likely Exposure.
NA - Effect not additive.
Neuro. • Neurological.
PCBs - Polychlorinated Biphenyls.
Bold values Indicate an exceedence of the target hazard Index of 1, or values that significantly contribute to an exceedence.

1.03E-02
2.66E-04
2.66E-02

Neuro. 
Effects

Inh

Liver 
Effects

Inh
Pesticides
4,4'-DDT 
alpha-Chlordane
Dieldrin_______
PCBs________
Total PCBs
Metals 
Arsenic______
Manganese
Mercury

Vascular
Effects 

Inh

Immune
Effects 

Inh



Total Ing Total Ing TotalTotal ling Total IngIng

3.77E-01 3.77E-01 9.61E-O4 3.77E-<I1 3.7eE»011.2-Dichlofoethane
5.23 E»05 5J3E-05 5.23E-051.68E-04 1.6BE-04 5J3E-054-Methyl-2-pentanone (MIBK)
3.78E-05 3.76E^)5 3.78E-053.78E-05Acetone

Benzene

3.19E-03 1.50E-02 1.e2E-02Chlorobenzene
S.90E-06 1.49E<I5 2.38E.05Dichtoromethane

1 JOE-OS 1.30E-05 1 JOE-OS6.9QE-O4 6.90E-04 J JOE-OSEthylbenzene
,6.1SE-O4 1.72E-03 2.34E-03 1.72E-03 1.72E-036.15E-O4 6.15E-04Tetrachtofoethene
1.64E-03 1.64E-Q3Trichlofoethylene

4.85E-05

2.4.6-Trichlofophenol

2.4-D>chlofophenol

2.59E-O4 2.59E-042.4-D(methylphenol

2-Chlofophenol

2.03E-04 2.03E-042-Nitroaniline

4.81E-04 4.81E-O4

1.94E-03 1.94E.034-Nitroaniline

5.53e-03 5.S3E-03Naphthalene
2.87E-02 2.87E-02 2.67E-02 2.87E-02 2.87E-02 2.87E-02Nitrobenzene

2.45E-04 2.45E-04Phenol

Pesticides
1.03E-03 1.03E-03 1.03E-03 1.03E-03beta-BHC

1.94E-031.94E-03Dieldrin
2.44E-Q4 2.44E-O4Endrin Kelone

Herbicides
IJSE-OI 1.25E-011.25E-01 1J5E-01 1.25E-01 1.25E-012.4-D

1J1E-01 1J1E-01 1J1E-011J1E-01Pentachlofophenol

PCBs

Total PCBs

Metals

6.92E-03 6.92E.03Antimony

Arsenic

Barium 6.82E-03 6.82E-034.07E-02 4.07E-02
3.71E-03 3.71E-03Cadmium

Manganese
1.15E-041.15E-04Nickel

1J7E-04 1J7E-04Zinc

2.96E-01 3.79E-01 6.77E-014.15E-02 4.15E-02 1.63E-01 2.03E-04 1.64E-01 2.&4E-01 3.94E-01 6.89E-017.03E-03 7.03E-Q3

RME.MLE toxic endpoint - Site Q North.xls\q north RME
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Constituent
VOCs

Liver 
Effects 

Inh

Blood 
Effects 

Inh
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Xylenes. Total

SVOCs

Kidney 
Effects 

Inh

TABLE N-22
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - CONSTRUCTION/UTILITY WORKER - RME SCENARIO - SITE Q NORTH
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

3- MethylphenolZ4.Methylphenol

4- Chlofoaniline

Develop. 
Effocte 

Inh I

4.85E-05

Dec. Body 
Weight 

Inh I ~

Total 
Notes: 
Dec. - Decreased. 
Develop. - Developmental. 
D/R - Dose-Response. 
G1 - Gastrointestinal. 
Ing - Ingestion. 
Inh-Inhalation. 
NA-Effect not additive. 
Neuro. • Neurological. 
PCBs - Polychlorinated Biphenyls. 
RME - Reasonable Maximum Exposure. 
SVOCs • Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
Bold values indicate an exceedence of the target hazard index of 1. or values that significantly contribute to an exceedence.



Ing Total Ing Total Inh Ing Total

1.2-DichlOfoethane 3.77E-Q1 3.77E-01

4-Methyk2-pentanone (MIBK) S.23E-05 5^3E>0S
Acetone

Benzene 6.49EO3 2.22E-02 2.87E-Q2
Chtofobenzene
Dichtoromethane

Ethylbenzene

Tetfachlofoethene

Trichlpfoelhylene 1.41E^3 1.41E>03
Xylenes. Total 4.85E<I5 4.85E-05S.81E-02 S.81E-02
SVOCs

2.4.6-Trichlorophenol 8.43E-KI0 B.43E*00
1.82E-KI0 1.fi2E-»<IO2.4-Dichlofophenol

2.4>Dimethyiphenol 2.59e-04 2.59E-<t4
2«Chlofophenol 2.58E-02 2.58E-02

2«Nitfoaniline
3-Methylphenol/4-Methylphenol 4.81E-O4 4.81E-04

4-ChlOfoanitine

4»NitroanilinB

Naphthalene
Nitrobenzene
Phenol

Pesb'cides

beta-BHC
Dieldrin
Endrin Ketone 2.44E-04 2.44E.Q4
Herbicides
2.4-D
Pentachlofophenol

PCBs
Total PCBs 5.11E«01 5.11E-01
Metals
Antimony 6.92E-03 6.92E-03
Arsenic 2.46E«03 2.46E»03
Barium
Cadmium

Manganese 3.04E-04 3.04E-04
Nickel
Zinc

Total 2.46E.03 6.97E-03 2J3E-H)0 2.22E-021.34E-03 5.95E-02 6.08E-02 3.77E-01 3.77E»01 B4SE*00 8.4SE-H)0 2.46E-03 6.97E-03 2.36E-H)0

RME.MLE toxic endpoint - Site Q North.xls\q north RME

Gl ' 
Effects 

Inh

Neuro. 
Effects 

Inh
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TABLE N-22
TOXIC ENDPOINTS FOR POTENTIAL NOh
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Reproductive 
____ Effects  
Ing

Vascular 
Effects

Immune 
Effects 

Inh

Notes:
Dec.' Decreased. 
Develop. - Developmental. 
D/R - Dose-Response. 
Gl - Gastrointestinal. 
Ing-Ingestion.
Inh-Inhalation. 
NA - Effect not additive. 
Neuro. * Neurological. 
PCBs - Polychlorinated Biphenyls. 
RME - Reasonable Maximum Exposure. 
SVOCs - Semivolatile Organic Compounds. 
VOCs - Volatile Organic Compounds. 
Bold values indicate an exceedence of the tt

JIL
Constituent
VOCs

Dec. 
Longevity 

Total



Constituent Ing Total Total Ing Total Ini Total TotalIng Ing
VOCs

3.77E-01 3.77E-011.2-Diehlofoe thane

4-Methyl-2-pentanone (MIBK) 1.66E-04 1.68E-04

Acetone

Benzene

ChlQfobenzene

Dichlofomethane

Emylbenzene

Tetfachlofoethene

Trichtofoethylene

Xylenes. Total

SVOCs

2.4.6-TrichtofOphenol
2.4-Dichlofophenol

2.4-Diinethylphenol

2-Chlofophenol

2»Nitroaniline

3-Methylphenol/4-Methylphenol

2.38E-024»Chlofoaniline 2.38E-02

4-Nitroaniline

Maphthalene

Nitrobenzene 2.67E-02 2.87E-02

Phenol

Pesticidas

beta-BHC

Dieldrin

Endrin Ketone

Hertoicidea

2.4-D

^entachlofophenol

PCBs

5.11E-01 5.11E-01 5.11E-01Total PCBs 5.1 IE-01

Metals

Antimony

2.46E-03 2.46E-03Arsenic

Barium

Cadmium

Manganese

Nickel

Zinc

8.91E-0111 5.11E-01 2.B7E-02 1.68E-G42.38E-02 2.38E-02 II 5.14E-01 3.77E-01 5.11E-01 2.87E-02 1.68E-O4

RME^MLE toxic endpoint - Site Q Northj<ls\q north RME

Skeletal 
_ Effects 
Inh I

Skin 
Effects 

Inh

August 31.2003 
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Eye 
Effects
I Inh I

Total I:
Motes;
Dec. - Deaeased. 
develop. - Developmental. 
D/R - Dose-Response. 
Gl - Gastrointestinal. 
Ing - Ingestion. 
Inh-Inhalation. 
NA-Effect not additive. 
Neuro. - Neurological. 
PCBs - Polychlorinated Biphenyls. 
RME - Reasonable Maximum Exposure. 
SVOCs - Semrvolalile Organic Compounds. 
VOCs - Volatile Organic Compounds. 
Bold values indicate an exceedence of the It

ENSR INTERNATIONAL
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TABLE N-22
TOXIC ENDPOINTS FOR POTENTIAL NOh
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Spleen 
Effects 

irnTT

Adrenal 
Effects 

n^lnhl



Constituent Ing Total Total Ing

VOCs

1.2-Dichloroethane 1.11E«01 4.78E-04 1.11E.01

4-Me»v1-2-pantanone (MIBK) S.04E-05 S.04E-05 2.61E-05 2.61E-05 2.61E-05 2.61E-05

1.89EO5 1.89E-O5 1.89E-O5 1.89E>05Acetone

Benzene

1.60E-03 4.SOE-03 6.09E-03Chlorobenzene

4.45E-06 4.46E-06 8.91 E-06Dichloromethane

9.20E-05 9.20E-0S 1.91E-06 1.91 E-06 1.91E-06 1.91 E-06Ethyltienzene

2J5E-04Tetrachlofoethene ,2.7eE-O4 2.78E-04 2.78E-04 2.25E-O4 5.02E-04 22SE-04

7.82E-04 7.82E-O4Trichloroethylene

Xylenes. Total 7.Q7E-06 7.07S-06

SVOCs
2.4.6-Triehiorophenol

2.4.Dichlorophenol

2.4-Difnethyl phenol 1.29S-04 1.29E-O4

2-Chlorophenol

2-MtfoaniUne 3.7SE-O5 3.7SE-OS

3-Melhylphenot/4-Methy1phenol 2.40E-04 2.4QE-04

4-Chloroaniline

9.6BE-O4 9.6aE-O44-Nitraaniljne

2.76E-03 2.76E-03Naphthalene

1.44E-02 1.44E-02 1.44E-02 1.44E-02 1.44E-02 1.44E-02Nitrobenzene

Phenol 1.23E-04 1.23E-04

Pestiddes

beta-BHC 5.14E-04 5.14E-04 5.14E-04 5.14E-04

3.80E-04 3.80E-04Dieldrin

Endrin Ketone 1.22E-O4 1.22E-O4

Heitolcldes

6.27E-02 6.27E-02 6J7E-02 6.27E-02 6.27E-02 6.27E-022.4-D

Pentachlorophenol 6.S4E-02 6.54E-02 6,S4E4)2 6.S4E-02

PCBs

Total PCBs

Metals

Antimony 1.11E-03 1.11E-03

Arsenic
9.95E-O4Barium S.54E.03 S.S4E-O3 9.95E-04

Cadmium 8.58E-04 8.S8E-Q4

Manganese

5.77E-05 5.77E-05Nickel
6.84E-05Zinc 6.84E-05

3.47E-03 5.69E-03 7.94E-02 3.75E-05 1.46E-013.47E-Q3 5.69E-03 7.94E-02 1 .ISE-QI 2.62E-01 1.4SE-01 1.11E-Q1 2.56E-01

RME_MLE toxic endpoint - Site Q North.xls\q north MLE

Total

ENSR INTERNATIONAL
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Kidney 
Effects 

Inh

Blood 
Effects 

Inh

Develop.
Effects

TABLE N-23
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - CONSTRUCTIONnjTILITY WORKER - MLE SCENARIO - SITE Q NORTH 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

Liver 
Effects 

Inh

Total______________________________
Notes: 
Dec. - Decreased. 
Develop. - Developmental. 
D/R - Dose-Response. 
Gl - Gastrointestinal. 
Ing-Ingestion.
Inh - Inhalation.
MLE - Most Likely Exposure. 
NA-Effect not additive. 
Neuro. - Neurological 
PCBs - Polychlorinated Biphenyls. 
SVOCs • Semivolatile Organic Compounds.
VOCs • Volatile Organic Compounds.
Bold^lues indicate an exceedence of the target hazard index of 1. or values that significantly contribute to an exceedence.

______________
——■CTMlBBl—miwli



Total Ing TotalConstituent Ing Total Ing Total Ing
VOCs

1.11E-011.2»Dichloroethane
4.Methy<-2-pentanone (MIBK) 2.61 E-OS 2.61 E-05
Aceione
Benzene
Chlofobenzane
Dichlofomethane

Ethylbenzene
TetrachtoroeChene

Trichlofoethylene 2.81 E-04 2.81 E-04
7.07E-Q6 7.07E-06Xylenes. Total 7.56E-03 7.56E-03

SVOCs
|4J21E*OO 4.21 E*002.4.6.TrichlQfOphenol

2.4-Dichlorophenol
2.4.Dinielhy1phenol 1.29E-Q41.29E>04

2-Chlofophenol 1.29E-O2 1.29E-02

2>Nitroaniline
3-Methylphenol/4-Methy1 phenol 2.40E-04 2.40E-04
4»ChIofoaniline

4-Nitroaniline
Naphthalene

Nitrobenzene
Phenol
Pesticides
beta-BHC
Dieldrin

1.22E-04 1.22E-04Endrin Ketone

Herbicides
2.4-D
Pentachlorophenol

PCBs

Total PCBs

Metals
1.11E-031.11E-03Antimony

6.10E-04 6.10E-04Arsenic
Barium
Cadmium

Manganese 1.S2E-O4 1.52E-04

Nickel

Zinc

7.84E-03 1.11E-Q1 1.1 IE-01 422E*00 4.22E-KI0 6.10E-04 6.10E-04 1.12E-03 1.12E-036.70E-04 8.51 E-03

RME.MLE toxic endpoint - Site Q North.xls\q north MLE

Vascular 
Etfecte 
I Inh I

61 
Effects 

Inh

August 31,2003 
Revision 0

Dee. 
Longevity

Ing I Inh I 1

TABLE N-23
TOXIC ENDPOINTS FOR POTENTIAL NON<
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

ENSR INTERNATIONAL
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Reproductive 
Effects 

] I Inh'

Neuro. 
Effects

Inh

Total H
Noles;
Dec. • Decreased. 
Develop. - Developmental. 
D/R - Dose-Response. 
Gl - Gastrointestinal. 
Ing - Ingestion. 
Inh - Inhalation.
MLE - Most Likely Exposure. 
NA-Effect not additive. 
Neuro. • Newdogical 
PCBs - Polychlorinated Biphenyls. 
SVOCs - Semivotatile Organic Compounds. 
VOCs - Volatile Organic Compounds. 
Bold values Indicate an exceedence of the tar



Constituent TotalIng Total Ing Total Ing Ing Total Ing Ing Total
VOCs

1.2-Dichloroe thane 1.11E-01
4»Methyt-2-pentanone (MIBK) 5.04E-05 S.O4E-05
Acetone

Benzene 3J2E-03 4.92E-03 8.14E-03
Chlorobenzene
Dichlofomethane

Ethylbenzene
Tetrachloroethene

Trichloroethylene
Xytenes. Total
SVOCs

2.4.&-Trichlorophenol
2.4-Dichiorophenol 9.07E-01 9.07e^)1

2.4-Dimethylpheno1
2-ChlOfOphenol

2-Nitfoaniline

1.19E-02 1.19E-O2

4-Nitroaniline
Naphthalene

Nitrobenzene 1.44t-U2 1.44E-U2
Phenol

Pesticides

beta»BHC
Dieldrin
Endrin Ketone
Herbicides

2.4-D

Pentachlorophenol
PCBS

Total PCBs 1.17E^1 1.17E-01 1.17E.01 1.17E-Q1 1.17E-011.17E-01
Wetals

Antimony
6.tOE>04Arsenic 6.10E-04

Barium
Cadmium

Manganese
NiiAel
Zinc

1.11 £-01 2.28E-01 1.44E-021.03E-»00 4.92E-03 1.03E-»00 1.19E-02 1.19E-O2 1.17E-01 1.17E-01 1.17E-01 1.44E-02 5.04E-05 S.04E-05

RME^MLE toxic endpoint - Site Q North.xls\q north MLE

Skin 
Effects 

Inh
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3- Methy<phenol/4-Methyl phenol
4- Chloroaniline

Eye 
^eete

I Inh I

ENSR INTERNATIONAL
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Skelatal 
Effects 

Inh I

TABLE N-23
TOXIC ENDPOINTS FOR POTENTIAL NON
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Spleen

I Inh I

Total 
Notes: 
Dec. - Decreased. 
Develop. • Deveiopownlal. 
D/R-Dose-Response. 
Gi • Gastrointestinal. 
Ing - Ingestion. 
Inh - Inhalation.
MLE - Most Ukely Exposure. 
NA-Effect not additive. 
Neuro. - NeurobgicaJ 
PCBs - Polychlorinated Biphenyls. 
SVOCs - Semivolalile Organic Compounds. 
VOCs - Volatile Organic Compounds. 
Bold values indicate an exceedence of the tai

Adrenal 
Effects 
I Inh I Tot^

Immune 
Effects 

Inh
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APPENDIX O
ASSESSMENT OF POTENTIAL LEAD EXPOSURES

0.1 Hazard Identification

0.2 Exposure Assessment

0-2
J:\lndl_Service\Project Rles\Saugel-Area 2\HHRA\Risk Calcs\LeadUead writeup.doG

/NrSRAfATJONAi.

Exposure assumptions derived for the Reasonable Maximum Exposure Scenario (RME) in Section 5 
of the main text of this report were used to evaluate each receptor’s potential exposure to lead.

Lead was identified as constituent of potential concern (COPC) in combined soils (Sites O North, Q 
South, and S), shallow groundwater (Site O), and in the Site Q South Pond surface water in Section 
3.2 of the main text of this report.

Following the models available for lead evaluation, potential exposure to lead in soil, groundwater, 
and surface water via dermal contact was not evaluated in this risk assessment. Construction/utility 
worker direct contact with groundwater may occur during soil excavation. The trespassing teenager 
and the recreational fisher are assumed to contact surface water. This potential exposure pathway 
is not expected to contribute significantly to the future construction worker, because of the limited 
body surface area in contact with groundwater (i.e., hands and forearms), and the short duration of 
contact. In addition, the potential absorbed dermal dose from lead in groundwater and surface water 
is expected to be negligible due to the low skin permeability constant of lead constituents in water 
(Kp = 4x10"® cm/hr). USEPA (1992b) states that constituents with Kps less than 0.1 cm/hr are 
probably not important to consider for the dermal exposure pathway.

August 31,2003 
Revision 0

This appendix presents the risk assessment for lead. Section 0.1 presents the hazard identification 
for lead; Section 0.2 discusses the exposure assessment for lead; Section 0.3 presents the dose
response assessment for lead; Section 0.4 presents the model for assessing potential exposure to 
lead in soil; Section 0.5 presents the model for assessing potential exposure to lead in water. 
Section 0.6 presents the risk characterization for lead; and Section 0.7 presents the conclusions. 
References sited in this appendix are presented in Section 8 of the main text of this report.

Section 5.1.2 of the main text of this report selects the receptors and media to be evaluated in the 
risk assessment. A construction/utility worker is assumed to be exposed to both combined soil and 
shallow groundwater. A trespassing teenager and a recreational fisher are assumed to be exposed 
to surface water in the Site Q Pond, which is located in Site Q South. Therefore, incidental 
ingestion of soil in Sites Q. North, Q South, and S and shallow groundwater in Site O associated with 
potential construction and/or utility repair were evaluated in the lead risk assessment for the 
construction/utility worker, incidental ingestion of surface water in the Site Q Pond was evaluated in 
the lead risk assessment for the recreational fisher and trespassing teenager.

Sauget Area 2 
HHRA- RI/FS

sa



0.3 Dose Response Assessment

0-3
J:Undl_Service\Project Files\Saugel-Area 2\HHRA\Risk CalcsU-eadMead wiiteup.doc

For many constituents associated with known or potential noncarcinogenic health effects, it has 
been demonstrated that there is a threshold for these effects. It is conventionally assumed for all 
such constituents that there is a dose below which no adverse effect occurs or, conversely, above 
which an adverse effect may be seen. For constituents with known or suspected carcinogenic 
effects, the underlying default assumption for regulatory risk assessment is that there is no threshold 
for effects. Thus, every dose, no matter how small, is assumed to pose some finite level of risk.

The absorption fraction (AF) is the fraction of lead in soil ingested daily that is absorbed from the 
gastrointestinal tract. The TRW (USEPA, 1996d) recommended value of 0.12 for absorption from 
soil has been employed in this risk assessment. This value is based on the assumption that the 
absorption factor for soluble lead is 0.2, and that the relative bioavailability of lead in soil compared 
to soluble lead is 0.6. The air lead absorption factor for lead of 0.32 recommended by Bowers et al., 
(1994), was utilized in this risk assessment. The TRW assumption that the absorption factor for 
soluble lead in water is 0.2 (USEPA, 1996d), was utilized in this risk assessment.

It is assumed that there is a relationship between uptake of lead into the body and blood lead levels. 
A numerical value, called a biokinetic slope factor (BKSF), was assigned to represent the 
relationship between uptake of lead into the body and blood levels. The TRW recommended BKSF 
of 0.4 ug Pb/dL blood per ug Pb absorbed/day (USEPA, 1996d) is utilized in this risk assessment.

The Technical Review Workgroup (TRW), convened by USEPA to evaluate the risk assessment of 
lead, assumes that there is a baseline blood lead concentration in the adult population of the United 
States. The TRW selected baseline blood lead concentration represents the best estimate of a 
reasonable central tendency value for women of child-bearing age without previous excessive 
occupational exposures (USEPA, 1996d). The TRW has developed potential baseline blood lead 
levels which are dependent on race. The recommended range is 1.7- 2.2 ug/dL. The conservative 
estimate of a baseline blood lead concentration of 2.2 ug/dL has been employed in this risk 
assessment. This is the value selected by TRW in the version of the adult lead model model 
obtained from the USEPA web-site.

August 31.2003 
Revision 0

Sauget Area 2 
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Because of the uncertainties in the dose-response relationship between exposure to lead and 
biological effects. It is unclear whether the noncarcinogenic effects of lead exhibit a threshold 
response. Therefore, a reference dose (RfD) for lead is not available. Although USEPA has 
classified lead as a B2 (probable human) carcinogen, no cancer slope factor (CSF) has been 
developed. Therefore, potential exposures to lead cannot be evaluated using the traditional methods 
of risk assessment.



0.4 Estimating Potential Exposure from Lead in Soil

+ PbBo

The 95th percentile blood lead concentration among fetuses of adult workers is then predicted by:

xr)1.645PbB =PbBfetal, 0.95

0-4
J:\lndl_Senflce\Projecl Files\Sauget-Area 2\HHRA\Risk CalcstLeadMead wnteup.doc
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The following equation was used to predict the average expected blood lead level for a hypothetical 
future worker

Geometric mean of adult blood lead concentration (ug/dL)
Soil lead concentration (mg/kg)
Biokinetic Slope Factor [(ug/dL) per (ug/day)]
Soil ingestion rate (including soil-derived indoor dust) (g/day)

Absorption fraction (same for soil and dust) (dimensionless) 
Exposure frequency (same for soil and dust) (days/year)
Averaging time (same for soil and dust) (days/year)
Baseline blood lead concentration (ug/dL)
95*^ percentile blood lead concentration among fetuses of adult 

workers (ug/dL)
Fetal/maternal blood lead ratio (dimensionless)
Geometric standard deviation of blood lead concentration 
(dimensionless)

Lead is identified as a COPC in soil for the construction/utility worker. Soil lead exposures are 
estimated using the USEPA (1996d) Adult Lead Model. The model assumes that there is a baseline 
blood lead level in the adult population of the United States. It is assumed that there is a relationship 
between uptake of lead into the body and blood lead levels. The BKSF was assigned to represent 
the relationship between uptake of lead into the body and blood levels. The model predicts the 
geometric mean blood lead level of adult workers potentially exposed to soil at the site, and also 
predicts the 95’^ percentile blood lead concentrations among fetuses of adult workers. The model 
was developed using a sensitive adult receptor, which is a woman of childbearing age. The target 
blood lead level of concern is 10 ug/dL.
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adult x(GSDi
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where:
PbBadult

PbS
BKSF

IRs,d
AFs,d

EFs,d

ATs,d

PbBo
PbBfetal,0.95

PbSxBKSFxIRsoXAFsoXEFsD
----------------------------------------------

^‘S,D



0.5 Estimating Potential Exposure from Lead in Groundwater and Surface Water
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The adult lead exposure model of Bowers et al. (1994) also assumes that there is a baseline blood 
lead level in the adult population of the United States. It is assumed that the baseline blood lead 
level reflects typical exposure arising primarily due to lead In the diet. The model also incorporates 
ingestion and absorption rates specific to each potential exposure pathway. It is assumed that there 
is a relationship between uptake of lead into the body and blood lead levels. The BKSF represents 
the relationship between uptake of lead into the body and blood levels.

PbS, IR, EF, and AT were derived in Section 5 of the main text of this report. BKSF and PbBo were 
described in Section 0.3 of this appendix. The remaining parameters are discussed below.

Lead was identified as a COPC in shallow groundwater In Site O, but not in soils in Site O. As a 
conservative measure, potential construction worker exposures to lead in soil and excavation air 
were evaluated in addition to exposure to lead in shallow groundwater. Lead was identified as a 
COPC in surface water in the Site Q Pond. As a conservative measure, potential trespassing 
teenager and recreational fisher exposures to lead in sediment were evaluated in addition to 
exposure to lead in surface water. Excavation air exposure is not applicable to these receptors.

The Fetal/Maternal blood lead concentration ratio (R) is 0.9, and is the recommended value of the 
TRW (USEPA, 1996d).
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Lead is identified as a COPC in the shallow groundwater in Site O and in the Site Q Pond surface 
water. The USEPA Adult Lead Model (1996d) does not evaluate potential exposures to lead in 
water. However, a model for evaluating adult exposure to elevated levels of lead in multiple 
environmental media (air, soil, and water) is available from peer reviewed literature (Bowers et al., 
1994). The model of Bowers et al., (1994) is based upon a biokinetic slope factor approach 
conceptually similar to that upon which the USEPA (1996) model is based. Therefore, the Bowers 
Model (Bowers et al., 1994) is used to evaluate potential exposures to lead in surface water.

The adult lead model guidance (USEPA, 1996d) does not recommend using the adult lead model for 
scenarios with exposure frequencies less than 1 day per week. The elimination half-time of lead in 
the blood of adults is approximately 30 days, and short exposure frequencies are expected to 
produce oscillations in blood lead concentrations associated with absorption and clearance of lead 
from the blood between each exposure event. Therefore, the lead model was not conducted for the 
MLE scenario due to the low (20 days/year) exposure frequency.

The TRW (USEPA, 1996d) recommends values for the individual blood lead concentration 
geometric standard deviation (GSDi) ranging from 1.8 to 2.3. The use of higher values is 
recommended for heterogeneous populations. Therefore, the higher default value of 2.3 presented 
in the version of the model obtained from the USEPA web-site has been used in this risk 
assessment.

Sauget Area 2 
HHRA- RI/FS
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PbB(ug/dl)=

(ug/day)]PbB,

Where:
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The following equation was used to predict the average expected blood lead level for a hypothetical 
construction worker:

Air Absorption Factor (unitless)
Soil Absorption Factor (unitless)
Water Absorption Factor (unitless)
Air Inhalation Rate (m^/day)
Soil Ingestion Rate (g/day)
Water Ingestion Rate (Uday)
Air Concentration (ug/m®)
Soil Concentration (ug/day)
Water Concentration (ug/L)
Exposure Frequency (days/year
Averaging Time (days per year) (same as Exposure Frequency)

Ingestion rates, exposure frequencies, and media concentrations were discussed in Section 5 of the 
main text of this report. Absorption factors were discussed in Section 0.3 of this appendix.
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• Uptake^,er

AFa
AFs 
AF,,
IRa 
iRs 
IRw
Ca 
Cs 
Cw 
EF
AT

, , AFs(unitless)*IRe(g/day)’‘Ce(ug/g)*EF(days)
. uptake.,, (ug/day)=-------------------------- ---------------------------------------

. Uptake.Uug/day)=^^^^!2i!!?2>25^^

baniir. (‘'S'dO+BKSF-i^S^* [Uptake,,, (ug/day)+Uptake„j (ug/day)+ Uptake™^

BKSF and PbBbaseiine were discussed in Section 0.3 of this appendix. The equations used to 
calculate uptake from air, soil and water are presented below:

AT (days)



0.6 Risk Characterization

0.7 Conclusions
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The risk characterization for lead consists of comparing the predicted blood lead levels from the 
models discussed above to the target blood lead concentration of 10 ug/dl.

Table 0-1 presents predicted blood lead levels for the construction/utility worker potential exposure 
to lead in combined soils in Q (North), Q (South), and Site S. Predicted geometric mean blood lead 
levels for adult workers are not significantly elevated above baseline (2.2 ug/dl) and are well below 
the target blood lead level of 10 ug/dl for all three areas. Predicted 95’^ percentile blood lead levels 
among fetuses of adult workers are equal to or below the target blood lead level of 10 ug/dl for all 
three areas. The calculated probability that fetal blood lead levels exceed the target blood lead level 
of 10 ug/dl is 5% for Q (North), and 2.7% for Q (South) and Site S.

Table 0-3 presents the predicted blood lead concentration for the trespassing teenager potential 
exposure to lead in surface water and sediment in the Site Q Pond. As indicated in the table, the 
predicted blood lead level is not significantly elevated above baseline (2.2 ug/dl) and is well below 
the target blood lead level of 10 ug/dl.

Table 0-4 presents the predicted blood lead concentration for the recreational fisher potential 
exposure to lead in surface water and sediment in the Site Q Pond. As indicated in the table, the 
predicted blood lead level is not significantly elevated above baseline (2.2 ug/dl) and is well below 
the target blood lead level of 10 ug/dl.
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Table 0-2 presents the predicted blood lead concentration for the construction worker potential 
exposure to lead in shallow groundwater, soil, and excavation air in Site O. As indicated in the table, 
the predicted blood lead level is not significantly elevated above baseline (2.2 ug/dl) and is well 
below the target blood lead level of IQ ug/dl.

Sauget Area 2 
HHRA- RI/FS

Based on the evaluation presented above for lead, predicted blood levels are not expected to rise 
significantly above baseline for a construction/utility worker, trespassing teenager, or a recreational 
fisher exposed to lead at Sauget Area 2. Therefore, no further action is required for lead at Sauget 
Area 2.



Site

UnitsDescription of Exposure Variable Q South SQ North
PbS Combined Soil lead concentration (average) ug/g or ppm 1956.80 827.85 838.00

Geometric standard deviation PbB 2.3 2.3 2.3

Baseline PbB ug/dL 1.8 1.8 1.8

Soil ingestion rate (including soil-derived indoor dust) g/day 0.1 0.1 0.1
0.12 0.12 0.12

PbB of adult worker, geometric mean ug/dL 2.8 2.2 2.2
* PbBfoiai, 0.9S (a) 95th percentile PbB among fetuses of adult workers ug/dL 10.0 7.9 7.9

PbB, Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0 10.0 10.0
P(PbBf„ai > PbB,) Probability that fetal PbB > PbB,, assuming lognormal distribution % 5.0% ■ 2.7% 2.7%

J:\\Sauget Area 2\HHRA\Lead
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TABLE 0-1
CALCULATION OF BLOOD LEAD CONCENTRATIONS - COMBINED SOIL - CONSTRUCTION WORKER REASONABLE MAXIMUM EXPOSURI 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International 
Page 1 of 1

Exposure
Variable

Fetal/maternal PbB ratio
Biokinetic Slope Factor

Absorption fraction (same for soil and dust) 

Exposure frequency (same for soil and dust) 
Averaging lime (same for soil and dust)

0.9
0.4

0.9
0.4

0.9
0.4

days/yr
days/yr
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i^fatat/matomol

BKSF ugZdL per 
ug/day

GSDi

PbBo

IRs
AFs.p

EFs.d

ATs.d

Notes:
(a) - Equation 1, based on Eq. 1, 2 in USEPA (1996).

PbB = (PbS-BKSF*IRsaD*AFs,D*EFs/ATs.o) + PbBo

PbB,31.0.95 = PbBaoon * (GSD,’-^ * R)
Source; USEPA, 1996. Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated 

with Adult Exposures to Lead in Soil. Version date 8/14/01.

PbBajuo (a)



IParameter

Baseline Blood Lead Concentration (ug/dL) 2.2

Biokinetic Slope Factor (ug/dL per ug/day) 0.4

Uptake air (ug/day) 0.0007

Ingestion - Groundwater (AA-0-16)

Uptake water (ug/day) 0.002

Ingestion Soil (average Site O Concentration)

0.021Uptake soil (ug/day)

2.21
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0.12
0.1
15.6

0.32
20

0.000936

0.2
0.005

19

Water Absorption Factor (unitless)
Water Ingestion Rate (L/day) 
Water Concentration (ug/L)

Reasonable Maximum Exposure 
Construction 

Worker

ENSR International
Page 1 of 1

Soil Absorption Factor (unitless)
Soil Ingestion Rate (g/day) 
Soil Concentration (ug/g)

Inhalation - Excavation Air
(based on Site O average soil concentration) 

Air Absorption Factor (unitless)
Air Inhalation Rate (m'^S/day) 
Air Concentration (ug/m*3)

Calculated Blood Lead Concentration (ug/dl)____________
Notes:
Target Blood Lead Level as Defined by OSHA for Adult Workers:

a) Blood lead level of workers (male and female) intending to have children should 
remain below 30 ug/dL.

b) OSHA allows 40 ug/dL as a "permissible" blood lead level in lead-exposed workers, 
below which no further medical monitoring or workplace intervention is required.

The Centers for Disease Control has selected 10 ug/dl as the "level of concern" for young 
children. Bowers et al. (1994) suggest that while the CDC criteria for children were not developed 
for adults they may be useful as a screening technique for adults.
USEPA (1996d) also recommendslO ug/dl as the target blood lead level.
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TABLE 0-2
EVALUATION OF CONSTRUCTION WORKER EXPOSURE - REASONABLE MAXIMUM EXPOSURE
TO LEAD IN SHALLOW GROUNDWATER (LOCATION AA-O-1]
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINIOS



Parameter

Baseline Blood Lead Concentration (ug/dL) 2.2

Biokinetic Slope Factor (ug/dL per ug/day) 0.4

Inhalation (Not Applicable)

Ingestion - Pond Surface Water

Uptake water (ug/day) 0.003

Ingestion Soil (Average sediment concentration)

Uptake soil (ug/day) 0.063

2.23
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0.2
0.01
14

Water Absorption Factor (unitless)
Water Ingestion Rate (L/day)
Water Concentration (ug/L)

0.12
0.1
48

ENSR International
Page 1 of 1

Soil Absorption Factor (unitless)
Soil Ingestion Rate (g/day)
Soil Concentration (ug/g)

Reasonable Maximum Exposure 
Recreational

Fisher

August 31, 2003
Revision 0

Calculated Blood Lead Concentration (ug/dl)_____________
Notes:
Target Blood Lead Level as Defined by OSHA for Adult Workers:

a) Blood lead level of workers (male and female) intending to have children should 
remain below 30 ug/dL.

b) OSHA allows 40 ug/dL as a "permissible" blood lead level in lead-exposed workers, 
below which no further medical monitoring or workplace intervention is required.

The Centers for Disease Control has selected 10 ug/dl as the "level of concern" for young 
children. Bowers et al. (1994) suggest that while the CDC criteria for children were not developed 
for adults they may be useful as a screening technique for adults.
USEPA (1996d) also recommendslO ug/dl as the target blood lead level.

TABLE 0-3
EVALUATION OF RECREATIONAL FISHER EXPOSURE
TO LEAD IN SURFACE WATER (SITE Q POND)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINIOS



Parameter

Baseline Blood Lead Concentration (ug/dL) 2.2

Biokinetic Slope Factor (ug/dL per ug/day) 0.4

Inhalation (Not Applicable)

Ingestion - Pond Surface Water

Uptake water (ug/day) 0.002

Ingestion Soil (Average sediment concentration)

0.12
0.1
48

Uptake soil (ug/day) 0.063

2.23
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0.2
0.005

14
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Soil Absorption Factor (unitless) 
Soil Ingestion Rate (g/day) 
Soil Concentration (ug/g)

Water Absorption Factor (unitless)
Water Ingestion Rate (L/day) 
Water Concentration (ug/L)
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Calculated Blood Lead Concentration (ug/dl)
Notes:
Target Blood Lead Level as Defined by OSHA for Adult Workers:

a) Blood lead level of workers (male and female) intending to have children should 
remain below 30 ug/dL.

b) OSHA allows 40 ug/dL as a "permissible" blood lead level in lead-exposed workers, 
below which no further medical monitoring or workplace intervention is required.

The Centers for Disease Control has selected 10 ug/dl as the "level of concern" for young 
children. Bowers et al. (1994) suggest that while the CDC criteria for children were not developed 
for adults they may be useful as a screening technique for adults.
USEPA (1996d) also recommendslO ug/dl as the target blood lead level.

TABLE 0-4
EVALUATION OF TRESPASSING TEENAGER EXPOSURE
TO LEAD IN SURFACE WATER (SITE Q POND) 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINIOS

Reasonable Maximum Exposure 
Trespassing 

Teenager



APPENDIX P

GROUNDWATER ORDINANCES
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ORDINANCE

SectaouTwo: Pmaltirs

)

I 's..

Section‘Ihgtee: DcSnisltnas.

' *Tetwa*'ss«nyladMdu«Xi!ameish^,co-Faztoezsb1p4fixin«csiz34ttziy>H3Xixted 
BfiUEty company, oosponti^ assocUticn, joint stock oompax^, tnn^ 
poMtjcal subdrnsioQ, or asry o^ex I^al eax^, or tfadr zepssse&tntxvcs, agents or 
assigns.

NCw, THEREFORE, BE IT ORDAINED BY THE VILLAGE COUNCIL IN THE 
VnXAGE OR SAUGET, ILLINOIS:

Rt-rj5ni;p Qne: Use of groundwater as a potable vratex siqip^ prohibited.

The use or attempted, use of gtoundwacer from 'within the corporate limits oi the 
Village as a potable'water siqjpty by the instdlationor driUiagof vreQs or by any 
other xoethod is heedry probttntrd.

-.1

■f

AN ORDINANCE PROHIBITING THE USE OF GROUNDWATER AS A POTABLE WATER 
SUPPLY BY THE INSTALLATION OR USE OF POTABLE WATER SUPPLY WELLS. OR BY 

ANY OTHER METHOD

"Potable ‘waisx' is any 'water used for human or domestic consumpdea, 
indudins, ^notlhodted to,'water "used for ddhldn& bathing; swimming; 
'washing dishes, or piepaxi&E foods.

WHEREAS, properties in the Village of Sauget, Illinois, have been used over a
period of tiine for conunexciaMadustzial purposes; and

WHT^T.AS, because of said use, concentrations of certain chemical coastitnenxs in the 
poondwatsr benei^ the Village may exceed Class X gcoundwatei quality standards for potdde 
lesouxoe groundwater, as set forth in 35 Illinois Adxainistxatxve Code Part 620, or Tier 1 
Tf<nA«-rrtMi Ti»Tp«»aiat}«'m bbicBti.'ves, as set forthjn 35 LUL Adttu Code Part 742; end

WHEREAS, the VBlage of Sauget desires to limit potential threats to homan. health . 
hom groundwater contaminadon. "while fodlxtadng the xedevdepmeat and productive "ose of 
properties that are the sooice of said chemical cooasdtne&ts;

Any peMttm ’iriniatiTig Ac pmviriops of this ocdlnanccshallbe sirl^eefctD afine of 
up to%e>'* far eadivlnlatiftn.




